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62 Fold over the right side of the wing (boch livers). The
bottora cud of the valley fold erminates directly over the tip
of the abdomen, At the same time, syuash-Fold the upper end
af the wing.

63. Fold Uc left edge of the wing over to e along the cdge
afthe top layer that cuts across it. At the sean: e, T up the
forward part of the wing and swivel-fold

64. Sink the comer of the junction between wing and
oy, Open the wing up and £9d i fp upvards.

5. Fold e tp of the wing back down as far as it will go.
Reverse-fold the Lny edge 2t the upper cird of e wing.

6. Mountais fold the edges along the head. Pull oul the
trapped paper ai the end of the wing,

Gicada

67 Valley fold the edges of the head in. Luck the corner
of the witg ko the pucket shovn. Repeat sceps 61-67 on the
right wing,

68, Enlarged view Valley-foid the aniennae_ourward.
Mountain-fold underneath the tip of the thorx. Crimp the
abdomen and wings up over the thoras,

6. Mountain-(old the tip of the head. Narrow the anten-
nae with mountain folds. Reverse-fold the corners of the
wings. Trn the madel over from side ra side.

70. Fold the head down and pull te layers out fram the
genter line. ld the sides of the abdomen in as far as posi-
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10, Like s0. Turn the model over from side w side

11, Peral-fold this sice the same way. From now on, Il only
shony the creases as they appear in e final peial fold. How-
ever, just as with reverse folds, you will probably Lave s
easier time of it if you pre-erease the paper hrst f.c., repeat
steps 6 znd 7) before you do the petal fold

19. Like so. This shape also is very common in origami. 1t
is tite hasis for the taditional Japanese Flapping Bird and
Grane, and is widely known as the Bird Base. Fold one flap
down

13, Fold the ik, stubily p
“lumn the model over from side to side.

14. Reverse-fold the twa points af the bortom out to the
sides. (1 didn't say which kind of reverse fold o use, but you
ean see from the mountain-fold line that they are inside re-
verse folds)

down as far as it will go.

Shark

15. Fold the tip of the bottwm upwards.

16. Fold the sides in and the corners of the hoitom

17. Fold the mudel in hall

18, Reverse-fold the tail downwards (inside reverse fold).

19 Fold one layer in front down. and one layer hehind
down, 50 Ut the il gets wrapped around the bory

20, Quusde-reverse-fold the tp of the tail upwards. "This
can be done simply by opening the tail ot flat, valley-folding
U tip upwards, and then closing dhe tail back up again.

21 Outside-reverse-fold harh the tail and the fin on the
hack. Reverse-lold the tps of the pectoral fins and valey-fold
the fins out 10 the side.

9. Enlarged view. Finished Shark
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8. Sprecad-sink the corners. The spread sinks form on ex-
ting; creases and run all the way o e tips of the wings

10, Lifr the Hap back up and repeat steps $-10 on the
oler side

11, Revarse-fold both poins.

12 Reverse-fold e 1ip of the til. Mountain-fold the bot-

114 Seagull

tom cdges of the tail. Swivel-fold the leading edge of the
wing. Repear hehind.

13, Cresse (e wing. Ciin
the hezd and beak.

14, Finished Seagull. 1old at the circles and pull 1o make
the Scagull flap.

e e i two places to make
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7L View from 70, Reverse-fold the corners of the head.  antennae forward and squash the eyes, Round the top of tie
72, “Tuck the laycrs shows underneath the fiap runnisg  iead with the mountzin folds shown. Pall out the rip of the
dawn the middle o the head. Double-rablit-zar all the legs,  thorax, Huff it up, and tuck the tip into the pocket shown

73. Reverse-fold the legs. Pinch the antcnnac in Lall 75. Finished Cicada
74 Rannd the body and wings. Fan out rhe legs. Move the

Cicads 111
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$. Open out the Bird Base to 2 square.

9. Form the valley and mouniain folds bascd an the exist-
g Crease: patcern.

10. Crimp the central vegion of the model. When you form
the valley folds on the rear layer (which lic on cxisting
ereases) the portions of the valley fold of step  that lie near
the edge come unfolded. The model will not lie completely
Tt

11. Bring the tvo side comers hack down to the botiom.

Pogasus

The valley folds at the op Tie on existing creases, while the
mountain folds in the middle fall where they must to atten
the madel or

12. The model is now flar, Reverse-fold the indicated
tagers imvard. Lurn the morel aver from side 10 side.

13, Valley fold one layer of bodi (e twp aud botom
porsions.

14. Told the layers back, but reverse-fold wo poinis out-
ward while doing so.
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11. Fald one layer of the point from top to bottom, as faras 15. Reverse-fold seven corners, three on the lefl and four

i will go. an the ight
12. Book-fold une layer I6. Sink seven corners along angle isectors.
13 Repea steps 7-12 on the right, 17. Spread-sink one corner on the right

14, Like so. Turn the model over from side to side.

Scorpion 83
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To
Jim
Carolyn
Greg.
Marla
and always,
Diane
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Seagull

Paper: Use a square, white side up.

1 Make a Preliminary Told.

2 nlarged view Reverse-fold the eorners to make a bird
Base

5. Greasc where shown. Repeai n the hack and sides

4. Open the paper out flat

5. Add the creases shown. Tirst make the valley folds that

connect the carners 1o the points on the diagonals. Then
ke e mountin folds, which bisert the angles formed by
the valley folds and the other diagonul crease. Refold the
Tird Rase.

6. Double-sink. Note the location of the upper siok fold.

7. 1ifi up one layer in front and in back.

8 Fold down one flap as far a5 possible,

3
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Fish

Paper: Use a square, white side up.

1. Fold and unfold the paper along is diagonal.

Id two cdges in Lo lie alang the centes line, just as in
he previons o models.

3 Fold Lhe twa remaining raw edges of the square in o lic
along the center line; unfold.

1 Reverse-fold the o layers o the existing creascs. This
is accomplished by valley-folding the lower (partially hidden)
layer of the paper, while at the sarne time making 2 mountain
fold on the upper layer of paper. The “spine” of the ercase
(the region betwcen the two dots) gets pushed Letueen the
two layers, and ends up geting turned inside-out.

5. This shows the upper reverse fold completed and the

lowver one in progress. There are two types of reverse fold
What is being done in this model is an “urside reverse fold
50 named because the Hap bring Tolded gets pushed inside
the test of the model. L here is also an “outside reverse fald,"
whiich we will come to shortly

6. Moungzin-fold the pois
right

7. Mountain-fold (e model in half.

§. Valley-fold onc corner down so that simultaneously it
tuches the bottom edge of the model and its right edge is
exactly vertical.

9. Fold the borram left corner of the model up so tha its
Left cdge lies along the crease made in step 8

at the left behind and w the
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Stellated Cubocta

I 2 ] T

Pper: Use s 1:2.18 reciangle of foil-hacked paper, white 4. Add more vertical and horizontal creases.
side up. 5. Fold the lefi edge over on an existing creasc.

1. Crease the four corner diagonals. 6. Crease the angle biscwors Uirough boih layers of paper

2 ¢ he rectangle ino Unils along the short dimen-  Unold the flap.
sion. Crease valley folds through the ttersections of the di 7. This shows the crease patfern resulling from step 6.
o and e horisontal creases. Crease the mountain fold — Repeat steps 5 and 6 on vach of e vertial ¢ cases indicated.

4t the halfway point, by repear arrow.

3. Add the valley folds shovn.

38
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History

Origami is the art of folding uncut sheets of paper into decorative
abjects such as birds or animals. The word for this ancicnt Japanese
art comes from orie, meaning “folded,” and -kami, meaving, “paper.”
Almost any subject is suitable for an origami model, despite the
stringent limitation of using an uncur sheet, and origami models
come in all sizes and degrees of complexity, Origami artists have
made birds 1/64th of an inch long, and life-size elephants three yards
high, The number of creases in a model can range from justa fow Lo
litcrally hundicds. The detail in complex folds can be astounding,
for the artists of the modern era have carried origami to unprece-
dented heights of realism and complexity. While @ simple bird can
take less than a minute to make, it is not uncommon for an advanced
folder to take two to three hours on a complicated insect. Most of the
advances in origami have come within the past fifty years, but it is an
old art; its origins go back (o the invention of_paper itsell

T'he art of papermaking was developed in China, and from there
it traveled w the rest of the world. Buddhist monks carried paper (o
Japan in the Gth ccntury A.D., and the first Japanese origami folds
date from that period. At first, paper was a scarce commodity. and its
nse was fimited to ceremonial accasions. The folds developed for
these occasions were simple. They were stylized representations of
animals, costumed people, or cerémonial designs, and although the
modern ethie forbids it, the traditional folds lequently used cuts in
the paper. The designs were passed down through the generations
from mother to daughter. There were few written ecords of origami
designs, and so the only folds that lasted were simple ones. Never-
thelcss, many of the traditional folds have an enduring beauty, and
their simplicity is appealing. In more recent times, folding has ap-
poared in th Western world. The Spanish, tuo, have a long Lradition
of paperfolding, although not as old as that of Japan. Simple folds
tend 1o be reinvented over and over; thus, many of the same folds
have: come aut of hoth the East and the West. Even America has a
wadition of paperfolding; rare is the schoolchild who has never
Falded a har, boat, plane or the ubiquitons fortune-ieller or “cootic-
catcher”

Paper is essential in printing, and it was perhaps inevitable that
someone would combine printing and folding to produce the
printed origami instruction. No onc knows exactly when this happy
marriage first occurred; however, some of the oldest existing direc
tions are contained in the Sembazuru Orikata, or Folding of 1000
Crangs, printed in Japan in 1707.% In the Wesr, carly books include
Fun with Paperfolding by Murray and Rigney (1928, reprinted by
Dover Publications) and Houdini’ Paper Magic.#* The art received a

*Thecraneisa tracitional Japanese syrabol of good luck, and folding a thousand of themis
supposed to grant the folder one wish. The tradition became common knawledge after
World War II, when Sadako Sasaki, a young Japanese girl, contracted leukemia from the
effects of the Hiroshima atamie blas'. She made her wish roget well, and ser onit 10 fald 1600
crznes, bt died 363 cranes short of hex aoal. Hex classmates folded the vest (which weie
buried with her). Herstory subsequently fired the world's emotians. Since then, theorizami
crzne lias beconue  symbal of intesoational peace.

#*Origann seenns 1o hold a pasticular atraction {or suagicians—an o
‘paperfolders are professional or amateur magicians. The lat president of the Brit
Origai Socicty, Robert Harbin, was & workd-Euuous conjuror. He was also probably
xesponsible for attracting many magicians © origarmi by his authorship of an origam: ook
with the somewhat misleading tilc Paper Magic.

CHAPTER 1.

Introduction
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12, Outside-reverse-fold the neck. To make an outside re-
verse fald, the edges of the Rap being folded arc wrapped up
atound the spine of the flap. The difference berween an aur-
side reverse fold and an inside reserse fold is it in tie
former, the inside gets wrapped around the rest of the modcl,
while in the later, the outside gets pushed inside the rest af
the model. As far as diagrams 2o, an outside reverse fold is
indicated by valley folds (xs here); an inside reverse fold is
indicated by mouncain folds. And. as with the inside reverse
fold, it s much easier if you pre-crease the papcr with valley
and mountain folds before trying the reverse fold.

13.This shows the fold in progress.

11, Enlarged view. Inside reverse-fold the neck back to lic
parallel to the back of the swan.

Swan

15. Open the front of the neck ot ar

16. Fuld about % of the neck beck on itsclf

17. Fold ahour % of the tip back up on iself

T8 Blunt the tip by folding tre Tast Fittle bit back down

19, Clos the neck back up with a valley fold.

2. Inside reverse-fold the head forward so that it is at
vight angles (o the ack

21. Quiside reverse-fold the head downward. Fold the tips
of the wings dawnward, both front and hel

22, Fold e next layer of paper down over Ure wings in
front and behind. The central point remains upright. Open
aut the bottom of G swan and spread e layers of the bk,

25, Finished Sivan.
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Symbols and Terminology
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49. Told the blunt point which will be the music stand) 55. Told it back down, incorporating the creases shown.

the right. Closed.sink the comer indicated 51 Repeat steps 52 and 33 on the top.
30. Closed-sink the other corner. 55. Valley-fold along the angle bisector.
31 Recuced view. Fold 2 Waterhonb Base with the square 56 Mountain-fold e lower edge behind. Fold the large
resion shown square down to the right.

'52. Told the bottom upwards.

140 Pianist
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2. Fndnged siew of heal, Reverse-fold the cdge over to
he ight .

Cand hack

34 and over again.

35. Repeat tiwo mare times on the lef, and three times on
the right.

36, Tuck the corners shown inside the long, horizontal
wiangle.

87, Mountals-fuld the vertical portion of the model in half
and swing the bottom over to the righr

3K, Valley fold the autermost tines of the zntlers down
Revecse-fold the head out from the inverior of the model
Squashfold the hind legs. Repeat beliiud

Deer

9. Pivat the antlers down—the long portion comes to the
left, while the short tine goes to the right. Petal-fold the hind
leg. Repeat behind.

A0 Sink the long central point in the antlers down into the.
Iead. Valley-fold che hind leg in half Repeat belind

41 Reverse-fir he nose bick and forth to make a mouth,
Revense-fold the forc and aft tines of the anilers, and pinel
the center tines. Crimp the front legs. Reversc-fold the back
legs. Repear behind. Crimp the tail down.

12, Funished Deer.
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17, Reverse-fold the middle laser of paper 21 Fold e long point in halfand pull the loose flaps out
18, View from 17. Reverse-fold outward the luge flap  from rhe intriar.

trapped in the middlc yers of the paper. 29. Fold the lange flaps up 2s far as possible, in front wnd
9. Fold ane layer from the bottom upward and squash the  behind.

region of the paper exposed at the right 93, Told over and over, front and behind.

20. Pull the long triangle downward wid apen it. In the
process, you will release several layers of paper trapped n-
der the lile hood.

Bassist 120
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Paper: Use a square, colored side up.
1. Crease the dingon

2 Fold in ane-twelfth of he width at each end.
4 Told the same width over at the top and botiom.
4 Pul the corners ot

5. Squash-fold the four crners.
6. Fold one-third of the diagonal of the remaining square

hehind. Tirn the macel over
7. Rabbit-car the commcr.
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Cuckoo Clock
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Paper: Use 1 1:7 rectangle of foil-bucked paper, white side
up

1. Fold the paper in half horiconally and unfold.

2. Measure the shorr dimension of the paper und divide
that amount by 16. That bevomes one unit. Make the vertical
creases, spacing them according o the number of units

eated along he bortom. These creases are used as reference
points throughout the model, so he accurate.

5. Make the dizgonal creases shown

4. Add he horizantal creases.

5. Fold a Waterbomb Buse at the left side.

145
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Elephant

Paper: Use a square, white sice u 9. Make a Preliminary Fold from the remaining square.
1 Valley-fold the paper in half vertically and horizontally; 8. Petal-fold, front and beck
and Fold the four rorners hehind 1o the cenrer. 4. Pull out the rapped layers of paper. Repear hehind
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Rabbit

3
4 5
Baper: Use a square, white side up. 4. Petal fold
1-Fold & Waterbou Base. 4. Fuld the flap in half
2. Enlargsed view. Squash-fold the lcft ap. 5. Repear steps 94 on he righr.
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& Unlarged view. Reverse-fold the hidden cormess as 11, Valley-fold, front aud reas
shown, in four places. 12 Double-sink the point shown.

. Neverse-fol the cor ners down to che s of the model. 13. Lift one layer up:

10. Petal-fold. It will b ccessary to form a sct of gussets 14. Wrap the indicated layers of paper frum front (0 back.
(shown in the next drawing) 1. Fuld one layer over to the left.

Deer 49
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57. Fold the square in Il slong the diaganal. 62. Mountain-fold the small triangle
58 Fold the fiap down to the left 63. Reverse-fuld (e edge at the top. Rabbit-car the right
59. Fold the triangulan flap upwards. lurn the model over. — point
B0, Rnlarged view. Rebbitcar two flaps. 61 Tura the model over.
61. Valley fold the lager shown. Squash-fold the carmer

underneath,

Pianist 141
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18. Fold up the blunt triangle under the arm. Pinch the
arm and bring it over to the righ.

19 Reverse-fold rhe middie layer of paper as far as it will
g0,
90. Enlarged view. Reverse-fold the cdge as far as it will
4. Repeat behind

21. Mountain-fold the corners intw the Lell.

92. Valley-fold the layers m the belly s shown. Repeat
behind.

93. Mountain-told the front of the legs undernealr

Violinist

24, Double-reverse-fold the tails of the coat. Reverse-fold
theltop of the head. Mountain-fold the belly. Reverse-fold the
feet upwards. Repeat bebind.

5. Enlarged view of head. Reverse-fold the luir down
26, Like so.

7. Eularged view of foot. Reverse-fold the tap of the faat
down, Keverse-fold the tip and the botiom inside. Repeat on
the other oot

28, Completed foot.
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Kangaroo

Paper: Lsc an isosceles right triangle, colored side up. Yo
can make onc by cutling 4 square in halt along the diagorial.

1. Fold the rriangle m half vertically. cresse and unfold.
Turn the paper, over Trom side 1o side;

2. Grease the angl biscctors as shown (that is, fold the
short edges of the triangle up 1o lic along the top edge
unfold).

3. Told the acnte points of the siangle down 10 the right
angle

. Unlarged vicw. There are siow two flaps, each of which is
an isoceles right riangle with a crease bisecting one of the
Sartices. Creasc the angle hisectars of the remaining two ver-
ices o each triangle (for a Lotal of four creases), The threc
biseccors in each riangle should iterscct at u single point.

5. On cach flup, valley-fold all three angle biscctors simul-
tanconsly, and bring the bottom comers up  the top. Tn the
process of flaitcriing things out, the mouncin fulds shown
here will form. “his sequence is called  rahbir car. 1t wil
always consist of hree valley folds and onc wesntain fold
radiacing from a commont point, and uswally the valley folds
Tun to the three paints of a triangle while he mountain fold
terminates o an elge.

& Kabbtcar i progress Flaten things ot torn he

"/ Fold two more rabbit ears. Note that (he ciease patterns
are almost. the same as those of step 3, but now the outer
points get biought into che center of the morlel. As with past
combination folds, it is much casicr if you frst pre-crewe the
thee valley folds.

5. Mountain-fold tre model in all vertical

9. Valley-fold one layer all the way over 1o
peat behind

10. Reverse-fold the remaining point o the lefi o that it
points straight up. Valley-fold the top layer on e siglt 50
it Lhe crease lies directly on top af the edge of the shorter
point underneath, Repeat behind.

11, Reverse-fold the verrical point back downwards. 'L he
dottcd linc is 2 hidden line and indicates hat a crease lies
beneath the visible layers of paper. Herc it shows where tie
creases iu the reverse fold belong. Unfold the two valley folds
made in step 10

right. Re-






index-11_1.jpg
Still, only the last few folds in the book require any paper other
thran ordinary bond. My personal favorite for all-purpose folding is
nine-pound manifold, also called “second sheet” 1ts the kind of
paper used in multicarbon forms, and is available from office supply
stores i a varicly of colors, mostly drab pastels. ILis the same olor
on both sides, so you can't use it for models that use both sides of the
paper to achieve two different colors (for example, the White-faced
Mouse). It is very inexpensive, and quite versaule,

When you cut Your own paper. you should be absolutely certain to
cut it o the exact proportions you need. Corners should be abso-
lutely square for rectangles, sixty degrees for equilateral triangles,
etc. (Don't count on any of the corners of a rectangle you have
bought to be square; paper manufacturcrs vary greatly.) Origami is
an artin which small errors at the beginning are amplified Urough-
out the course of a fold. Starting with a trapezoid instead of a square
is almost guaranteed to end unsatisfacrorily

My folds often use oddly proportioned rectangles. 1 have adopted
the convention of specifying a rectangle as “1xx,” where “x is the
length of the long side of the rectangle. To convert this o rcal
dimensions, multiply “x” by the desired short side of the rectangle.
For example, suppose the rectangle were specified a5 “1:2.138," and
you wanted the short side of the rectangle w he 13 cm long. You
Would multiply 2.158 by 15 cm (preferably on a calculator) to get
32.07 cm; the resulting rectangle should be 15 cm by 32.07 cm. Some
of the morc common sizes of roctangle are 151 (a square), 1:1.414
(European lelter paper, also called A1), 1:1.291 (American letter
paper, or 8% by 11 inches) and 1:2.360 (a dollar bill).

4 Introduction

THE TRADITIONAL
JAPANESE CRANE.
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15, Enlarged view. Spread-sink in progress. There is a
smaller corner inside that must also be spread-sunk.
19 Spread-sink completed.

20. Enlarged sview of legs. Reverse-fold fonr points on
each sicie a Far out as they will go

9 Scarpion

21 Valley-fold the entive legs assembly as far up as possible.
29 Moungain-fold e thick bundle of kyers under the
legs ingo the interior of the model on both sides,
23 View from 29 of the mountain fold, before
24 ... and aficr.
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THE COMPLETE BOOK OF

ORIGAMI

Robert J. Lang

Thes amvizing Japanese arL of origami—an age old craft dating back to the invention
of puperis an engrossing activity practiced by many thousands of pevpl the
world over. L this abundantly illustrated book, noted origamist and research
physicist Robert Lang shones how Lo cieale 45 timelss figures, offering a broad
Lange of inspiration and challenge for novices and experts alike:

By artfully manipulating sheets of paper and with the occasional help of u few
eommon houschold items {scissors, straightedge, tweezers), origamists can con-
struct shapes s simple a5 u rockel or mouse and s complex as a cuckoo clock or a
violinist with movable parts! Step by step instmetions, tagether with more: than
1000 clearly detailed drawings, guide paperfolders carcfuly through each creative
experience.

Projects are arranged in order of difficulty, proceeding [rom simple to complex
Begiuiers cu exeate such easy-to-do forms as 2 cap. fish, swan, shark, lmgaroo,
vulture, songhird, 4 seated lady and cven King Tut! More advanced folding will
producea gerbil, dragonfly, bald eagle, prasshopper, decr and 2 winged Pegasus. A
cube, rabbit, elephant, parrol. biplanc, turtle, scorpion and cicada are a few of the
extraordinary results of three-dimensional Folds. Aud for the vteran papererafter,
tiere arc the “action folds” novel features that produce movable parts an snch
splendid constructions s 4 seagull, 1

oductory chapter includes 1 fa
hints on necessury tools uud materials, followed by an illustrated Tist of folding
symbols.

The Compilete Book of Origami offers easy subjects for the novice, delicatcly
crafted challenges for the expert, and for all—hours of enjoyment and personal
satisfaction,

Original Dover (1938} publication. Foreword. Bibliography. Over 1000 black-ind-
white ling illustrations. 160pp. 9 x 12 Paperbound

Free Dover Craits, Needlework and Cookiug Catalug (59111:5) available upon
request

See every Dover book in print al www.doverpul

A DOVER EDITION DESICNED FOR YEARS OF USF!
We have made every effort 1o make (his the best book possible. Our paper is
opaque, with minimal show-throngh: it willnot discolor or become britt: with age,
Pages are bound i signatures, in the method ionally wsed for the best hoks.
and will not drop out. Books open flat for casy refereace. The binding willnot crack
or split. This is a permanent book

” I‘H ISBN 0-48b-25837-8
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Torsslesasrle z |
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CANADA 917304861258379)
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22

-+

18, Pivot the layers inside the boatlike sructure upward
on the mountin folds shown.

19. Lift up the top laver slightly.

20. Closed-sink the edge shown as far downward a5
possible.
Mountain-fold the small flaps flush with the “gun-
of the boat ike shape.
22 Lift up one layer.
23 Form tseo rabbit ears with all layers.

0 Stellared Cubacza

19

21

24. Fold the lower point hehind and upward.

25 Wiap one kayer Trom the middle around in front. Re-
peat behind.

26. Lift up one layer in front on the left and one in back on
the right. ¥rom here through step 36, anything done on the
front of the léft side should be done on the back of the right
side, and anything done on the font of the right should
Tikewise be done on the back of the left.

97. Lift up one layer slightly.
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17. Enfurged view: Fold one layer from the hotiom up o
the top of the model; repeat behind

18, Reverse-fold the indicared point forward. Repeat be-
hine.

19. Open the point out flat, Repeat behind.

20, Naitow the point by valley-folding its edges in 10 the
center line. Repeat behind.

21, Faid the point in half again, and fold dhe point o
the top of the model dowe uver it Repeat behine.

22. Pivot the wing (the long point 1o the lef oving the
shoulder 1o the right). Flatten aut the new creascs

7

in-fud the p of the shoulder behind G
wards.

24, The Jagged Tine indices tha Ui & 2 bioken-out
view—a view of something that would normally be hidden. It
is shown as i the paper in front were forn away. Reverse-fold
the Iidden puint shown lere outward o form a beak

25, Mountain-fold the corners of the head inta the model.

20, Finished Souglird

Songbird 27
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33 /g 3 » 5 3 ~fi
SA Pt

20, Pull the right zum out away from the body.

30 View from 29. Reverse-fold the arm forward, wrp-
ping the inside layer over the outside layer:

1. Ontside-reverse-fold the forearm.

Mountain-fold the edge of the aun. Crimp the hand.
Srimp the hand again to form a bow.

54, Mountain-fold the hand and baw. Repeat below.
85, Pinch the bov.

Violinist 125
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8 Reverse-foll the corner shown down 10 the botiom of
e model. As the hidden line shows, U reverse fold extends
up into the model to the center linc.

S Spread e two bl flaps in ihe lower rhird of the
model and squash the pomt mdicated by the heavy black
anowhead. This maneuver is called a spread-squash. “The
sprcad-squash will casily fall into place if you first spread the
10 bottom points as far as they will g0 .. .

10, ke this; the top point will rise up off of your
fulding surfuce, ‘Then, as you hold the Lo lover poiats
down, start pushing the top point down as well. A tiny tri-
gulas 1egion i the widdie of the point vill fatten out as
shown here; as you spread the threc corners of the region to
e sprear-squashed. the flat region will grow. Liventually, the
catire rgion will be flat. You car ien simooth out the layess
and make all the new creases sharp.

Songbid

TL The result Tooks like this. Reverse-Fold the elges fnto
tie anodel. (Notice Urat L creases look a lotlike the ones you
used when you made a Bird Base. That suggests that you can
make thes reverse folds by petal-folding the cormer of the
paper; then bringing the petal Fold back down.)

12. Fold the o large poins ups 1o cover the region you
wee just working o

13, Rabbit-car the two fiaps back down to the bottom of the
madel. The three valley folds are all angle bisecrars.

1. Mountain-fold Uk cdlges behind. Turn the model over
from side 10 sice.

15, Reverse-fold the +emaining edges. Each vertical valley
fold will ell no place 1f you make the other twio folds and
Hatten the paper onr. We could have also obiained this result
from step 14 using rabbic cars.

16. Mountain-fold the model in halt
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24, Ceimp the Tead (e top poin) dowird. Thiee
yers go one way, o go the other.
25, View fram 24. Fold the middle layer plaat dawnward,
26, Like this. Close the: model up and oo it over
7. Pivot the arm
28 Mountain-fold the edyes of the head. T (e pape
29, Valley-fold the skinny triangle wnder the arm. Repeat

150 Bassist

betiind. Valley-fold the oot (at the right) downward. Repeat
behind

50, Closed sink the indicated point. Repea: behind.

31. Reverse-fold the pont at the left (the bass). Mou
fold the edge of the leg. Repeat behind.

32. Sink the long edge.

33 Sink the indicaced region.
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14, Fold the tp back 1o the upper right. Repeat steps 9 13
on the lawer flap.

15 Mountain fold the u
model over from tp w botom.

16 Valley-fold the corners in to the center. Bring the tvo
points thands of the clock face) oul theough e slit

17 Reverse-fold the sides.

gle lebind, and ture the

18 Rebbit-ear the long part of the model, Mountain-fold
the Teft sice bebivd.

19. Pull out the hidden layers of paper.

20 Squash fold the long part of the model.

21. Petal-fold che long part of the model

Cuckoo Clock 147





index-72_1.jpg
6. Sink one-sixth of the rip down mto e,
of the peral folds will be lefl sticking out. Turn the model

7. Valleyfold the left edge in to lic exactly vertical,

8, Valley-fold the fiap out so thar its upper edge is
horizontal.

9. Fold the bottwm lefl corner in to the center; crease and
unfold.

10. Told the edge back up at 2 lesser angle; the edge of the

Rap should inte:
point shown in-stcp 11.
11 Unfold

sect (he edge of the rest of the model at the

12, Biscct the angle between the edge and the crease jus

made on the top layer of paper.

13. Valley-fold e upper portion af rhis fiap on the exist-

ing crease and push in the cdge where showa.

Rabbit

3
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14 A

1. The flap is now poking v out of the paper. Bring the
botiom edge it to the center and mountain-fold the top edge.
The Ieft half of the mounrain fold lics on an exising Lreas.
15. Close up the fap, making iew creases where necessary.
16, Fold the flap over t© the right, and mountain-fold tie
corner behind

66 Rabbit

15

17. Unfold the corner.
15. Closed sink the corner into the model. Fold one layer
back to e Tefc. Repeat steps 7 18 on the right
19. T'ne result. Lum the model over.
920, Enlar ged view. Fold one layer aver to the right
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21, Valley-fold the hinel legs {rhe two poiuts at the botior)
upwards.
2. Grimp the tail up into the lite pucket formed by the
two closed sinks of step 19
93. Squash-fold the hind leg un the right. The mountain
fold shown shorld be ac right angias to the edge, and the sice
not shown should be pulled up as far a5 it will go.

26

24 Monntain-fold for sink, for added scabiliy) the end of
e Tieul e, Gbuut bl of i lengrh)
25. Petal fold the hind leg; Repeat sieps 23 95 on the It
26, Turn the model over.

Elephant

it
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¢ edges shown on cxisting creases (chure are

where indic:

cd and spread apart the edges
t and the back.
e collapsing, he model. Squash-fold the two

Rring the Tefi and right parts rogether, fartening
Ulings outas you go.

106 Cicada

19. Alinost iere.

20, Flattened. Reverse-fold the small edges at the bottom
and lift up one layer in front

21, old two layers over (o the right.

22 Cirease the edge partially covered by the triangular
“ligod”

23, Fold o layers back to the left

21 Lifl up the bottom point at 43 degrees.
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The fourth dimension—time—is incorporated into a fold by giv-
ing it motion. In these folds, when two parts of the model are pulled,
a different part moves in a way typical of the subjeet; a hird Haps, a
ship rows, or a violinist fiddles. The requirements of the action
mechanism generally make the model three-dimensional, so you
have all of the complexities of the last chaprer. Tn addition, you must
devote specal attention Lo the action mechanism itself. ‘The folds
must be precise or the model will at best simply nat work and ar
worst may rip apart when you try 10 make it work. Your choice of
paper will also affect matters. Thick papers don’t make very good
action models as a rule, and weak papers are likely to tear under the
strain of the motion. While the first few modcls have no particular
difficulty, the later ones are quite hard. The instrumentalists, in
particular, will tax your skill; the results, however, should be worth
your effort.

12

CHAPTER 5.

Action Folds
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Paper: Use u squire, white side up.

1. Make a Preliminary Fold.

9. Enlarged view. Reversc-fold the comners (o ake 2 Bird
Base

2. Crease the angle biscetors.

4. Sink the tip.

5. Spread-sink the corners. Repeat behind.

. Valley-fold the corner back up. Repeat behind.

7. Sink the tiny point in the middle of the model back
upwards

8. Valley-fold one layer both in

9. Reverse-fold the lefl point.
tate the model 90 degrecs clockwisc.

ont and Lehind.
mp the right point. Ro-
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79, Sink the tips of the arms. Mountain-fold the edges of
1

Revese fold the head
fold the hair: Deat under the nase.

76. Pleat the keyhoard: swing the pianist out away ffom
the pianc and swing the rest of (he piano down

77 View from 76. Like this.

78, View from 7. Swivel-fold the wges of the keyboard
Reverse fuld (h o

79, Reverse-fold the feel of the piano.

Pianist 113
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43, View from 42. Reverse fold the arm to point forward,
41, Outside-reverve-fold e aim.
45, Crimp the hand and 2 bow.
46 View from 45 of hand. Pull the extra layers of paper
off of the bow.
47 Mo

in foiel the laers inside,

182 Bassist

and st the bass 0 that it stamls ot
y 7. Curl the op of the bass

50. Finished Bassist. Hold Ure head and hody of the
Bassist and pull. He will bow his bass.
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Violinist

Paper: Use a 111414 rectangle, coloredt side up.

1 Grease the angle hiser! four corners

9. Fold the leftside over and reverse-fold the middle of the
top edge.

3. Fold the right edge up to the diagonal. Repeat behiod.

4. Fold the loug point down to the lekt on an existing
crease. " lurn the paper over

122

Spuash:fold the flap shiown.
Wrap one layer 2round in front.

. Fold the madel in hall.
Crease the angle Lisectors. Repeat hehind,
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57. Squash-fold « sigle ayer at the top and bartom.

58 Tuck rhe edges tnderncath, “Turn the model over
franm top o bottom

59. Pleat the top layer of paper at the right. The vertical
mountain fold lies on an existing erease, and the valley fold
lies between it and the next crease. Fold in the edges of the
remainder with the vertical pleat on the lefl.

152 Cuckoo Clock

60. Grease a mountain fold throngh two layers at the hase
of the pleat on the right. Double-rabbit-can e long flap on
the left

61. Crease the mountain folds by bringing the edges in to
the center. Rabbit-car the long flap.
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Bald Eagle

Paper: Use a 1:2 rectangle, white side up. 5. Reverse-fold fou corners into the model. lurn the
1. Mountain-fold two corners behind model ove
9. Rahbit-car the corners. 6. Sprcad-sink one layer.

yer of paper as far 2 it will go

5. Open o the two flaps shown. 7. Stretch or
. Reverse-fold two corners dowi
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7. Pull the face of the dock upvards (e s @ flap
extending down from the fare that is not shawn here). Tum
modcl over from side 1o side.
8. Told one fiap down as far as it will go.
59. Fold everything over (o the right, forming the vertical
valley fold exactly as was done in stcp 56,
40, Sink (e corner shown.

150 Guckoo Glack

11, Pivot the face around the flap sticking out to the right
Turn the model over from side to side.

42 Fold the paint shawn aver to the right

13. Locate the hidden layer and fold it over as far as it
will go.

15 Db v e, These vy locking folds
are crcal 1o the action mechanism.
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Turtle

Paper: Use a square, colored side up
1 Crause both diagonals.
2. Fald two edges in to the center, crease vell, and unfold.
3. Fold the other tio edges in to fie along the same diago-
nal.
4. Valley fold threc corners into the middie; mountain
fold the fourth behind. The folds are made [rom the inter-
sectians of the creases of steps 2 and 3 with the lges

5. Enlarged view: Fold down the lefu edge of the large
riangular Qap 10 lie along its hypotenuse (thus bisccting Ui
angle ar the left). Crease aud unfold. Repeat for the right
edge.

6. Foru o consected rabbit ears. Tarn the model over

8
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22. Form another rabbit car with the long part.

23 Pull the hidrden layers out and wrap them around the
outside. Repeal ehind.

24, Valley-fold the long edge. Pull out the triangular re-
gion at the horiom. Repeat he hind

25, Sink the long cdge.

205 The result should be pleated all the way ro the end
like dhis

97 Open the section of the long pleat shown. The top and

148 Cuckoo Clock

bottom get squasli-folded, 5o that the Guce of tre dock and
the rest of the paper pivot. The valley folds are on existing
reases. (The sequence of sieps 27-30 make two successive
Elias stretencs).

23 Qpen the raw edges and pivor the clock face and the
vest of de model closer wyetlier

29. Do the same thing on the opposite side.

30. Pall the ends apart, and pivot the face and the 1est of
the model closer togeter.
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12 13

7. Form @ large rabhit ear.

&, Reverse-fold the poinc ac the left

4. Peral-fold.

10. Reverse-fold the edge inside the model.

11. Baok-fold the rectangular fiap from the right over
the lefl

8 Turde

o

14

. Repeat steps 810 ou the right
13, Tum the model over.

T4 Grasp the bottom point nd stretch it downward. The
paper vill become paatially unfolded
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15. Repeat steps 13 14 on the 1ight side of the modc]

16, Mountain-fold the flaps shown into the interior of the
model,

17. Fold the model in balf.

18 Enlarged view Monniin-fold the wp layer wnder-
ncath. Kepeat behind.

19, Grimp the head upwards. Reverse-fold the tail down-
wards. Mouttain-fold the corners ahove the rear legs inside
the model. Repeat behind.

20, Reverse-fold the head dowaviards. Crimp all four logs.
Reverse-fold the corners of the tail inward. Vall
leading edge of each wing forward, so that the wings st
out from the body.

21. Reverse-fold the top cdges of the heud in W form ears
s shape the head. Double-reverse-fold the tip to form «
mouth.

22. Finished Pegasus.

Pegasus

55





index-85_1.jpg
31, Repuat steps 21-50 on the other leg, Squash-fold the
top of the head. Crimp the sides and tip of the tail. Repeat
behind. Mountain-Told « single layer of the chest inside

52 Mountzin-fold the tp of the head imside.

55 Fnlged view. Mountain-fold the top of the head
belind.

4. Reverse-fold the beak.

#5. Manniain-fold the corners al the “cheeks”
top of the head. Valley-fold the sices of the beak down.

6. Fold the edges undernearh the heak inside.

78 Parrot

37. Reach inside the body (from the bouom) with
tweczers, and fold the hlunt riangle over ro lock the chest
Pinch the legs. Open out the back (o make the model three.
dinsensional.

5. View from 37, enlanged. Pinch the fiail
spread the two front claws to expose tie third on
the other foot.

9. 1ike so.

40, Finished Parrot.

claw and
Repeat on
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16. Told a rabbit ear

The o lower valley folds fie on
exisiing creuses. The upper one connects the intersection of
the lower two with the intersection of the edge and the crease
made in step 15. Repeat bel

17. Fold the left edge over along an existing crase. Pull
the Jittle haod at the upper end out. Repeat behind.

18. Valley-fold the feet upwards. Pull the head out 5o that
the crease formed in the head in step 11 lines up with the

Parror

eddge of the body. Pull dhe extra paper in the tail s far out as
possivle

19, Valley-fold the bortom edges of the head. Reverse-fold
the tail where shown, making 3 closcd sink at the corner of
e ail,

20. Fold the top edge of the ley down alung the angle
bisector. Repeat behind.

21 Open the tip of the faot ont flat
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. Graspy the tap layer of paper at the botom of the model
and strewch it dowawird. The paper underneath the “hoad”
in the middle will come out.

9. Squeeze the side of the released paper at the indicated.
points and bring the middle of the small squane hack up-

is, putting in the mountain folds as you go. Flatten Uic
wodel vul. Yoo will have created a bird base aut of half of the
original reciangle

10. Fold all the layers of the bird hase back over o the lefl.

1L Repeat steps 7-10 on the right. Turn the model over.

12, Enlarged view. Book-fold one layer from lefi t right

fold onc more kycr
ar the indicared flap upwards while bringing
one layer over from the right. The point should poke out
from the hody at an angle slightly dbove the horizntal

15. Swivel-Told. The comer extends slightly beyond the
center line,

16, Book-old one layer, right to lcfi

17. Reverse-fold

18, Valley-fold.

19, Valley-iold cne
fat

+ of his flap upwards, so that it ies

Drugonfly

35
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18. Crimp the two small fiaps ar the top as far apart as is
possible. Form two squash folds o (he sy,
19. Reverse-fold the sides of the wing underneath
20 Derail of wing and wheel. Sink the tips of the wing (ar
the Il a1 whel ut the right). Peal-fold the whec
wing at the

ar the tp of the wing
in-fold the tip of the wing behind, Veral-fold
the wheel to the center line.

Biplane

24, Repeat sieps 18-92 an rhe right wing.

24, Turn e model uver from side 1o side

25, Pivot the wings back so that their leading edges are
aligned

26, Sink the tiny corners of the wings that overlap. Dou-
ble-rabbit-car the. propeller, hoth top and bottors. Turn the
model over fiou wp 1 bottom.
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84

80, Swing the legs ont away from the piano body and fold 52, Enlarged view of arm. Squash the hand out flac
the top behind. 83 Tike this

§1. View trom 80. Reverse-fold the arms forward. Fold the 84 Finished Pianist. Hold his head and Lack and pull, and
legs of the beach dowa. Lift up the music stand. Told the.top e vill move his hands across the keyboard.

support down znd ek it ip under a flap at the edge of the

144 Pianist
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THE COMPLETE BOOK OF

ORIGAMI

Step-by-Step Instructions in Over 1000 Diagrams
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6. Spreac-sink two of the top corners on cxisting creascs.

. Fold the right side ol the top layer in an existing creases,
The'top of the model vill pivot clockuise, and it willbe neces
sary 0 make the folds shown in the left side of the tail

& Do the sane ting on the left (ts barder the second

time).

8 Biplane

9. Mountain-fold the trailing edges of the wil. Open out
the bottom of the model (but don't unfold the tai; the paper
will mot e fat)

10. Form two double rabbit cars. The major creases al-

ready exist
1L Syuash-fold the small pocket twwards the center
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50. Mountain-fold the front and rear corncrs of Uie shel
or better yer, closed-sink them). Valley fold the edges of the
rear legs. Turn dhe model aver.

51, Valley-Fold the tip of the til (tap poin) down 1o he
base of the small squarc. Grimp the head s indicated.

32, Valley-fold Ure edges of the tail to make 4 puint. Moun
tain-fold the 1ail behind, so that it tucks into the pocket
formed by the folds af siep 50. Narrow the head with the
valley and mountain folds show.

33. Pivot all four legs in to lie along the vertical. The flap
between the front and rear legs will faticn out

54. Untuck the hidden flaps of paper.

55, Form a rabbit car, ther valley fold i

86. Valley-fold the edges of the diamond:
the center,

over 1o the right
hiaped flap into

Turtle
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10¢

Paper: Use a 1:25 recangle of thin paper. 5. Book-fold one layer from lefi W 1ight in front, aud one

1. Pleat e piper into [iths the long vay. Fold the bouom  from right to lett in back (to keep the same number of thick-
comers 1o the center. - nesses on both sides).

2. Ealarged view. Reversc-fold the corners in on both 6. Spread-sink one corner in front. Book-fold one layer
sides. Repeat. belind behind to compensate for the extra thickness.

3. Reverse-told four corners down. 7. Book-fold one layen, Tront and behind.

1, Reverse-fold the edges in eight places.
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13. Mountain-fold the riangular flaps downwa

44, Open out the test of the paper and pivot the
counterclockwise.

45. In this and ollowing draings, e piuno plaser has
been ominted since he would cover up relevant folds. Petzl
fold the flap thai contains the pianist.

6. Crease a valley fold at the location shawn.

47 Open ont the sides of the long part of the paper and
swing the piauist luck over 1o the right.

48. Clnsed-sink about one-third of the blunt point. Maun-
in £old the rest of the paper hehind.

Pianist

]
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Since the 19505, origami has been making  return. Several Amer-
ican folders now rank among the worlds leading creators of original
figures. Why should this be so? T believe that it is becanse of a coinci-
dence; the confluence of two different ideas of bauty.

Origami appeals to the Japanese sense of understatement. Just as
« threeline haiku evokes a scifing or a season, a few brusl strokes
suggest an entire bamboo plant. An art of suggcstion, origami im-
plies without announcing outright

Origami is, likewise, an art of cconomy. A few simple croases evoke
an animal; modify the sequence slightly, and an entirely new beast
appears. To the Japanese sensibility, the success of a completed ori-
srami model depends on the creator’ eye for form, structure and
proportion. Do it capture the creature’ (rue form, the placement
of s head and limbs, the shape of its shoulders and hips? Dues it
suggest the animals motion, ifs stride, glide or gallop? Aud finally,is
the paper figure « mere likeness of the original, or does it delve
deeper, into its essential character?

Tn America, origami was taken up not by artists but by scientists,
engineers and archilects. Enter, in the 1 new set of aesthetic
standards, the values of the geomeicr. The mathematician’s idca of
beauty draws its inspiration from an ideal world, a world of reg-
ularity, symmetry and order. Beauty is identified by simplicity and
cconumy: Euclid’s axioms, the Py(hagorean theorem, harmanic mo
lion. Freed from the constraints of the physical warld, mathematics
partakes of the: world of dreams. Mathcinatical beauty is  geomerric
solid Hloating in space, gravity dcfied. Itis the simplicity of ¢"=—1,
the elegance of the shortest mathematical proo

To the mathematician, the beauty of origami is its simple geome-
iry. Latent in every piece of paper are undisclosed geomeric pat-
terns, combinations of angles and ratios that permil the paper to
assume intcresting and symmetric shapes. The mathematician usks:
Dues this model make the greatest use of the existing geomety? Is
the folding procedure clegant and pristine, with cisp lines, compact
folds, simple and regular proportions? Is there no wasted paper,
awloward thickness or arhitrary fold? Is utility served in cach siep?

Robert Langs origami models exemplify both Japanese i
Ameriean standards of beauty. They are anatomically uccurate (an
‘American demand, nor a Japancse one) yet they suggest more than
they show. Ingeniously crafted, like miniaure machines, they reveal
a protean inventiveness. (Llis exploration of action folds, for exam
pc, has no parallel.y While his folding techniques are ofien unex-
pecied, they are noser arbitrary, and on occasion they reveal their
logic only after the entire figure has been completed

Tn common with ercative artists of any epoch, Laug scizes upon
simple, timeless forms and manipulates thew so that they emerge as
never hefore. To fold his origami models is to experiencc the beauty
shared by the mathematician and the Japancsc brush painter.

VETER ENGFIL

Foreword
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49, Reverse-fold the bottom pair of points ot 1o run
slightly ahave horizanial

50, Naarow the legs with reverse folds.
51, Reverse-fold the back sides of tie legs.
52, Narrow the downward-pointing legs with mountain
folds

53. Reverse-fold the middle legs vutward. Valley-fold the
Toug part at the top down as far as it will go.

54, Tum the model over from side (o side.
Told the small fiap at the top down as far as it will go,
ercase well, and then take it and the long part in hack and

stverch the model as in step 17. This one is harder, however,
and must b helped along, Tneeaers will abso elp.

36. Sharpen up the edges of the pyramid formed in the
back of the insect. The legs are at 1ight angles to the rest of
the fold.

57. Side ink the lefi side of the pyramid, and pinch
e s of tie begs.

5B, Like so.

59. Pivot the loug, skinny points outwards.

60. Pleat the lower edge of the wings.

61 Valley-Told the lefi wing down

Cicada 109
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5. Form the ercases shown. They all lic on existing ercases, 7. Squash-fold one layer, symmetrically.
bunt some of them will hase (@ be reversed. 8 Petal-fold the flap.

6. Book-fold three layers over to the left. Turn the peper 9. Spread-sink the comner.
over from side o side. 10. Book-Told one layer 0 the leli

92 Scorpion





index-128_1.jpg
26

26 Reverse fokd the head and neck. A¢ Ure rear, reverse-
fuld e rightmost point down inta the inside of the model
and swing the o “stretched” points back up.

27, Mountain fold the edges of the nose. Reverse-lold the

at right angles to

Iy o
Fold it back and orth several times to veaken the paper, so
the oar assembly can easily swing up and dovn. Valley-fold
the sides of the tail out Far.

low

8. View from 27. Pull forward the pockets shown.

20 Genly push down the litde pyramid so that the o=
win folds form and the region marked A is flar. This sicp 1s
erucial to geting a rowing action. If there are qy folds in
region A. the ship will nor vo very well if at

30. Finished Viking Ship. Hold the neck and tail and pull.
The vars will Lob up and down.

Viking Ship

121
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Paper: Use 2 1:2 rectangle of thin paper, colored side up. 5. Add the angle bisector creases.
1. Fold & Waterbomb Base at cach end of the reciangle 6. Form mountain and valley folds as shown. ‘The raw
9 Tnlarged view. 1ift ane point up o the top. cdges of the paper that are in the middle of the model move
3. Forn rabbit car with « single layer of paper and bring — outwardls.

e rest of the puint back down. 7. Like s0. Mountain-fold in half
4. Repeat an the other three poins.

a8
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30

14, Pull the same pleats as far down as they will go. Pleat
the flap at the bottom.

15. Form an asymnet ical sabbit ear in e pleated flap, T
this case, there arc no reference creases (cxeept the vertical
valley fold); yms1l have 1o use your judgment for the location
of the rest of the creases. Rotate the model 180 dogrees.

16. Reverse-fold the points at the top of the model down,
and reverse fold them down again inside themselves. Pull the
Layer of paper trapped behind the rabbit car out on the left.
Repeat on the right.

17. Sink the remainiug poit at the Gp of die model down
nsidc iself. Crimp the point emanating from the center line
af the model. The crimp forms a nose and beard

12. Reverse-fold the cdges of the head. Squash-fold the
beard.

King Tut

19, Mountain-fold the edges of the head. Plear the lower
face.

20. Narrow the face, beard and chest with mountain folds
Plcat the rw poinis above the head down over it

21. Reverse-fold the remiing tiny points on top of the
hicaddress down into the model. Swivel-fold the 1wo lower
points, which become rnaments

22 Mountain-fold all of the corners of the headdress, and
the comers of the ormaments. Fald their fips dawn to form
heads (they are, sespectively, a vlture and an asp).

23, Mountain-fold all of the edges of the headdiress inro
the interior of the madel. Pinch the beard fiom side (o side:
Spread e fiont and buck of the base of the mask

24, Finished King T
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16. Note the labwling of points. Stretch points D wid E
apan. The result will not lie flal. The region bounded by
A-E, however, wil lie far
7. View from 16. Fold the long
the model
15. Refortn mordel an the creases shown. Flaen the imodel
19, Reverse-fold the middle layers of pupur as fa as they
will go {alongs the dotted line). Reverse-fold the longes: points
at the hattom of the model (the 500n-to be bk legs) as far as

horizonial edge up inside

ey will g0 10 the lefl (also along dotted lnes). Valley-fold
oné layer upwards at the right.

90 Grimp e back. Valley-fold one layer of each back leg,
forming a uny spread-sink at the cud of the valley fold. Re-
peat on the inside of each lex Swivel-fold the leading edge of
thie vertical point at U dight (dhe antenia). Repeat behind

21, Enlarged view. Reverse-fold the layers of the til that
are almost hidden inside the hody. Pivar the mailing edge of
the anteuna forvard; one of the fron legs will sl
taneously swing dewn

Grasshopper 143
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9

1 ihe model in half vertically
o and bottom cornets.
8. Eniarged view, Petal-fold one fiap on both the front and
Tack.

9. Pull out the extra layers of paper. Fold dowa e point
in ek

10. Release more rrapped layers.
11 Pull the extra paper up a sight augles w e rescof e
modcl.
19. Make 2 Preliminary Fold with the base of the paper,
briuging the pyramidal portion 10 the right,
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8 Like so.

9. Enlas ged view. Pull the corners to the outside, a5 in sicp
4 of the Seated Lady: In this case, howevcr, you vill have to
form crenses for the vallcy fulds that ran 10 the comars: they
don'talready exist

10, Valley-fold the triangles along an angic bisvetos. Small
gussets will form along thear upper edge, s 1hey did in step 7
of the Rocket

11, Narrow the fect with valley folds. Valley-told the motlel
in half, but pull dhe iddle of the litde “cep” 2t the tap out of
the inside of the model as you fatcen if out.

12 Untuck the byers trapped in the pleat. Pivor the lover

portion of the model towards the 1

ten the model ut

i so that the lefi sids
Uic upper and lower portions of (¢ wodel are aligned. Fl

15. Reverse-fold the corner shown. Repeat behind.
L% The tvio mirror-image zigza, lines to the left of the
madel indicate a crimp fold Do this with mountin and val-

ley folds made like a pleat, with the

mirror image on the

other side of e model (50 an edge-on view looks like the

double 7igzzg line). Mouni
far us ey will go. Repeat behind.
15. Finished Nun

Jdd the arms underneatl as

Nun

2
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(AR ERE

5. Make the vertical folds through the intersecrions shown. 8. Do the same thing in the in-hereen regions of paper.
From now on, these will be the vertical reference lines 9. Reverse-fold the edges

6. Add diagonals around the creases made in step 5. 10. Again.

7. Fold the edges shown on existing creases.

118 Viling Ship
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7. The right portion of e madel now resembles a Pre-
liminary Fold. Reverse-fold the leftcorner of that Preliminary
Told: repeat hehind. Sink the corresponding right corner of
the Preliminary Fold

& Unfold the indicared layer of paper, Repeat

9. Eulrged view. Reverse-fold the corner dow
bortom of the model. Repeat belind

10. Reverse-fold the corners shown—1wo in front, two in
back. Sink the hidden puintal e 1ight

T1. Closed-sink the long, triangular region ac the wp of e

!
t© the

Grasshopper

madel. Squisii-fold e lower lefl corner symmeurically. Re-
peat behind.

12, Petal-fold the result of the previous step, but turn the
paint af the petal fold into the interior of the model. Repeat
behund,

15, Valley-fold o layer. Repeat behind,
14. Squash-fold the remaining layer of paper. Repeat
behind.

Reverse-fold as shown. Repeat behind.
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5. Refornn the paper o the creases shown to make a bird 12. Open out the top layer of paper, Repeat behind,

bse. 13. Rring the tip of the upper left fap down to the junc-
9. Reverse-fold ane layer ar the bottom while folding the  ton of all the cdges while opening out the edges of tha flap.
bird basc in half Repear behind.
10. Repear sieps 6-9 on the right. 1. Squash-fold the edges shown. Repeat behind
11, Enlargead view. Fold the entive model in half 15. Petal fold the up as far as 1t will g0. Repeat behind.

33 Bald Eagle
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15. Refold the model, but push in the indicated portion
and change the indicated creases.

16. Like so. Turn the model back over

1. Reverse-fold. the two points to the ontside. A small
gusset will form on the nside of the reve

18, The gusset is visible on the left side. Swivel dic fap
open as shown on the right. Repeat on the left

19. Pull the original corner of the square out from the
insid of e mode.

folds.

90 Sink the indicated corner.
21, Valley-fold the: upper 1ight cormer dawn to the lower
Tef
22, Valley fold the flap back up o the right, but pull out
the small triangle along the centerline.
93, Valley-fol the middie fiap over to the right and repeat
steps 21 and 22 on the Iefi

Turile

81
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Biplane

Paper: Use a square, whie side up.

L Fold u Waterbormls Rase.

2, Sink onc-sixth of he heiglit down into the model. Pleac
the front and hack Hiaps with angle triscctors. Repet behind

3. Form the ereases shiown. The mouniain folds run paral-
Iel 1o the ourside edges, and the valley folds are angle
bisectors

4. Crease the valley folds shown. They are all perpen-
dicular 10 the creases (hat bisect them.

5. Add four more creascs. The tio outside creases arc
exactly sertical, while the ones at 45 degrees, if extended,

would conneet up with the top corners of the paper.

ki
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16 ‘

15

m edge up on an cisting o
lc biscctors thrangh hath lay

Unfold
10. Repent steps & and 9 on each of the o indicated
11, Fold o edges in on existing creases
12. Pleat the strip, incosporaring the erimps shown on ex-
sting creases.

d view. Torm oo rabbit cars, folding all the

per (ogether as one

. "Lurn the model over.

15, Wiap one layer aronnd 1o the front on the left and

16, Tirn the model hack over.
17, Wrap one luye: behind

Stellated Cubocta 59
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25. Vallcy-fold all the layer s of the tail together as one into
the model. Narrow the body with mountain folds

26. Like s0. Turn the mordel over trom side to side.

27, Form twa pleal:

98 Nate the lacation o the lower pleat. Mountuis fold the
comers of the head

29 Mornrain-fold over and over aid tuck the layers inside
the wondel,

30, Moungin-fold e edges of the til. Reverse-fold the
elws.

31, Valley-fold e remaining edges of the il inwo the
model. Squash-fold the tips of the claws. Reverse fold all
cight legs.

ke so. Turn the wodel over

Scorpion 95
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95. Again, without undeing the swivel, push the indicated
comner inside itself {on the creases made in the previous
steps) This is called a closed sink. Ltis so named becausc the
point being sunk remains closed (in  normal, or apen, sink
the point gets opened out flac halfway through e sink)
Repeat on the Jeft.

26. Mountin-fold the model in half
27, Lnarged view. Reverse-fold the il {the Ieft poing
downiward. Reverse fold the leading edge af the leg on the
mountain fold shown. The dotted Tines show where addi-
tional folds inside the leg must be made 10 accommodate the
mountain folds. Repeat on the other leg

40 Bald Eagle

26, Wrap all possible layers from the iuside of the il
around o the ouiside. Form feet with three reverse folds.

29. Sink the tip of Ure wil. Crimp the paper where the tail
‘meets the body. Swivel-fold cach wing upwards. Form a beak
with a crimp (o parallel reverse folds) and another reverse
fold for the: tp,

50. Detail of foot. Pleat the leg o that it tips forvard.
Repeat Ll

31. Finished Bald Eagle.
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12. Enlarged view. Crease the angle biscctor on the wp tu
Layers of paper. 1t is not possibie (o flanen our the erease all
the way across the model (that is, you can't “resolve” the
evease), This is incicated in the drawing by the dashed line
ending abruptly, zs it does here, rather than terminating on
an edge. Repeat behind

13. Form another rabbit ear with the long skinny Hap. Tivo
of the three salicy folds are existing creases; e third con-
nects the intersection of the ocher tvo with the comer of the
belly as shown. When you make the rabhit car and Hatten it
out, the mountain fold will fall into place. Repeat beliind.

14. Valley-fold hath rabbit ears over to the left of e
model. Repeat behind

15. Rabbit-car the two shorier poinis (o the iight. The
vightmost valley fold is an angle hisector. The upper valley
fold is one-chird of the amgle between U calge of the lap znd
the vertical erease. The last valley fold conncets the inters
tion of the first o with the coruer of the belly; the mountzin
fold falls into place when vou flatien it oul, Reverse-fold
about two thirds of the legs to the right. Repeat behind.

18 Kangaioo

16. Reverse-fold the tail so its bottom and the bottwms of
e feer line up. Reverse-fold the rips of the rear legs 1o blunt
trem, and the front legs 10 give puws o the Kangaoo. Re-
verse-fold the neck upwards.

17. Open the neck out flat

IE. Fold the tip of the head down; the erease runs fram

19, Rabbit ear the tip; the willey folds ae all angle hisec-

0. Tike so. Tarn the madel over from side to side.

21 Rabbitcar the neck as shown, folding all the yers
together as one.

99, Pivor the head (the longer flap) downvards. Flatten
out the moddl, forming new creases whire uecessary

93 Valley-fold the ears forward. Reverse-fold the tip of
the head 10 blunt e ez, Torm the model oven Trom side
w side,

94. Finished Kangaroo.
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s

10. Eulurged view Rabbiiear the arms (ihe iwo points o
the right). Répeat behind. Reverse-fold the poiut . the bot
zom left
11 Moursin-[old the tiny cormers ar the rop inside the
model. Repeat behind. Undo the reverse: Fold al e boion
itap the inside of the am arond tn the ourside. Repeat
bl

12. Squash-fold the p
4t the buom o the righ

13. Vallcy-fold the tip of the head down. Pull down Ure
outer Tayers of paper in the feet

tat the top. Reverse-fold the point

Monkey

14. Crimp the ears. Pleat the head 1o form the face. Re-
old e fect.

15. Grimp the paws and reverse-fold their tps. Shape the
head with monntain folds. Blunt the ears. Reverse-fold the
front of tie fect,

16. Fold the feet out fiat and open up the front of the body:

17, Finished Monkey. Hold at e circles and pull them
away from cach other. The Monkey will clap his hands.
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Tarantula

Paper: Usc 1:1.5 rectangle, colored side up. 5. Fold the cwrners in  dhe center line
1. Divide the paper into six equal squares. 4. Mountain-fold the right side behind.
2. Add tre diagonal ereases. 5. Fold two torners in 10 the center line,
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16. Fold the point in half, restoring the model to the con-
figuration o siep 12 (with the tip color-changed now). Repea:
behind,

17. Open the model up again, vertcally.

18. Fold the: top point down 25 far as it will 0.

19. Fold the p back upwards, but spread the edges as
shown.

20, Valley-fold cdgs as shown. The body folds extend up
undernearh the head.

21 Told the next layer of the hody in: the edges of the legs
will swivel upwards and the corners will need 1o b slightly
sunk (as in the Racker)

22 Like so. Turn the paper over

23. Cutaway view of th right sid. Swivel the hidden layer
af paper to maich up with the laers inderneath. Repeat on
iy ! P l

4. Withour undaing the swivel fold, valley-fold the hid-
den layer back o the vight. Repeat o e lefi

Bald Eagle 39
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cuarrer 8. Advanced Folds

Chaprer 2 introduced the most common combination folds. Now,
you will put them to use. Of course, there arc an infinite number of
more complicated sequences, but they don’t accur as regularly as the
ones listed in.the previous chapter. T'his next group of folds 15 more
difficult than the last. It includes several procedures that require
some: dexterity. The paper way not b lying (lat al the end of a step,
or a crease may not be resolved, In some folds, you may have to bring
five or ten creases together at once. Nevertheless, everything is
spellcd out in the words and diagrams, and the results will be well
worth your efforts

31
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44, Like so.

35 1it up the propellers away trom the body. Open out
the fusclige from the front, Bend the wings down away from
the underbody (not shown in the drawmng). Fold the struts
tneard ey other

8 Biplane

36. Detal of struts. Adjust the leugts of thie uppes wing so
that the upper and lower struis maich up. Inert the upper
stuut into the correspondiug hole in the lower strut.

37. Mountain-fold the strut in half and pinch it

8. Finished Riplane.
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Dimetrodon

Paper: Use a square, white side up.

1. Fold the four corners to tre center 5. Unfold the layer shown. Repeat on the right, behind.
2. Mountin-fold in half along a diagonal. 6. Reverse-fold the corners shown down to the bottom of
8. Reverse-fold the corners 10 the botior. the model

4 Eularged view. Reverse-fold one corner on the et into
the model. Repeat on the right, but on the rear layer
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21

Paper: Use o square, white side up.

1. Divide the paper in half vertically and horizontally with
valley folds, and crease a mowntain fold along the disgonal
Bring the four comers togethes, This is another way of mak-
ing  Prefiminary old.

2. Rotate the model so that the four cormers of the square
are at he bottom. Petal-fold the corner in front and hehind.
1o wake a Bird Base.

3. Bring down the two points at the wp, Grasp the other
e points at the botom, one in each hand, and sretch ther
as far apart as they will go.

4. Like so. Flatien the model out; the valley folds shown
will Torm waturally

5. Valleyfold the hattom points over o the right us far as
possible. Crip Ui point at the right. “Ihis crimp is most
casily accomplished a5 a sequence of two reverse folds; first,
do an inside veverse: fold where the mountin fold symbol is.
Then. do another inside reverse fold that s parallel fa . It
will be even easier iF you pre-crease the mountiin and valley
folds before you Lry the reverse folds. Linally, outside-reverse-
fold i Up of the il {ar the righ).

6. Inside veverse-fold the lefl point upwards. ‘The twa
short poiuts poinling t the right ar the hottom of the model
arc the legs. Reverse-fald the lower half of the leg; repeat
hehind. Valley-fold the corner of the wil; repeat hehind.

7. Grimp the neck {the vertical point at the lefy. This, (0o,
is most casily done as . pair of inside reverse folds. Valley.
fold the legs downwards. Outside-reverse-fold the tail

8. Mountain-fold the edges of the nieck into the interior of
the model. Tiny gussets will form at the base (as in a swivel
fold); Ratten them out.

9, Reverse-fold the tops of the neck o form a head. Moun-
tain-fold the edge of ou layer of the neck ino the interir of
e model

10. Onside-reverse-fold. the head. Valieyfold the other
edge of the nieck into the interior of the model

11, Enlarged view of the hear. Grimp the beak (using tvo
reverse folds) and veverse-fold the 4p of the beak downsvard
to give it = hook.

12 Finished Vkure
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Cuarree 4. T hree-Dimensional Folds

Three-dimensional folds pose a special challenge to the folder. By
now, you have probably become used to using a hard folding surface
to work on, flattening out the model after every step. Now, you will
have to do some folding in mid-air. Most of the designs (rat fOllow let
you do must of Lhe foldiug on a (lat model; then the fold is inflated,
or otherwise “fluffed out,” in the last few steps. This practice eases
the burden of keeping edges siraight and accuralc. Also, the olds
are o longer all at 180 degrees. You will be folding flaps at right
angles to the plane of the paper, and somefimes gently curving the
paper in lien of making u sharp crease. Where necessary—par-
ticularly on the last step of the fold—I have included multiple views
of a three-dimensional model. A symbol that will appear morc and
more often is the “cye” (< ), which is used when the paper is to be
rotated out of the plane of the page. Yor example, if the “eye” is
below the drawing, the nest view will be of the underside of the
model.

56





index-97_1.jpg
37, Fold the le in half. Repeat steps 34-37 on the right

fold outward all four legs. Tusn e uiodel over,
ken-out view. Valley-fold the two Haps near the tail
in to the center. They are narmally hidden by the shell and
sou iy need 1 use tweezers. Fold over and over the corre-
sponding faps near the head. "Lhese folds lack the hody
together.

90 Tunle

a0

41

10, Sink the tip of the lefi frant leg. Sink and pivot the foot
at the ankle. Repeat for the other diree legs. Mountain-fold

the tail ia half vercically. Sink slightly the corners of the shell,
while pushing the shell up Tiom dhe uside, The hexagonal
hole in che belly Cacilitates tis.

11, Finished Turtle.
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21, Valley-fold the lower lef edge vver 1 the cenrer. Fold 24, Folc the hind legs (at the top of the page) in toward the

the right flap over the left one, revcrse-folding the tip dowir- center. Bend the hont legs outward. Inflate the model
ward. Repeat steps 20 and 21 on the right side. through the slit under the nose. Lift up the cars and tarn the
22. Valley-fold the bottom flap up us far as i will madel over
23 Make twa rabbit ears 25. Finished Rabbit.

Rahbit
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L 4 ptd A
P ¢
13 u,

10. Sk the long ede uprards.
ow fiom 16, showing detail of the termination of e

ik, Rese T the e comsess upuntel. 3 e o

12, Again.

3. Again. Open out the vertcal poins.

- both sinks.
15, Like so.

14, And again
15, Enlarged view. Fold Gre model in half.

Viking Ship 119
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8 Told the top and right cdges belind.
9. Fold the wodel in half along the dizgonal, pulling the
rabbit car out.
10 Reverse-fold the left corner 5o that the lefe edye is
aligned with the right edges.

1. Fold the front and back edges over o the right

19, Like so.
13 Enlarged view. Swivel-fold. The valley fold is exarily
horizontal,
14 Fold the flap hark down. Repeat behind.
15, Valley-fold the angle biscctors

j
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18 Side view. Sink the edge shown.

11, Flatten the iwodel out. Swing the long point at the top
over 10 the left

15. Squash fald the lang point.

16. Petal-fold in front and KL up the paint on the back
side,

17. Pull out all the extra lavers i borh front and back.
18, Make a Prebminary Fold. Repeat bihind.
19 Reverse-fold five sers of edges on cach side.

Taranwla 99
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TR

10, Valley-fold the upper left carners dawn o the lower
Fight as far ws they will go (hoth front and rexr)

11. Cireasc the angle bisector. Repeat behind.

12 Swivel fold. ‘The rightward salley fold alrcady cxists;
the ather valley fold connects the bottom point with the inter-
section of the hrst ercase and ihe edge of the paper. When
both valley foids are made and he modlel is fattened out, the
‘mountain fold will forn in the right place. (Both swivel folds
and rabbit ears are like this; il ll the valley folds ar i place,
the mountain folds appear on their own when you Hatten the
model out)

13. Valiey fold the hottomt point up sa that its cdge is
aligned with the raw edge of the paper, as shawn in the next
siep. Repeat behind

"4, Weap the lasers of paper from che back side of the
small point to the front side. The upper laver comes free

casily; you will have ( make the long, skinny valley fold ©0
free up (e lower layer. Repeat behin

15. This shows the wrap in progress,

16, Wrap fold completed. Valley-fold the tip of the lover
poial over 1o the right. Mountain-£old the two colared points
at the right back 10 the lefi. Repeat behind

17. Valley-fold the irregular shape at the botom of the
moddl upwads. The valley fald runs tw the corner shown at
the right; the lofumost corner of the fap comes up 10 (wuch

white portion of the model. Revesse fold the hiunt point
y visible at the right down towards the Lortam
The dorted line is a hidden line; ir shows where the rev
fuld is occurring undemeath the otber layers. Finally, moun-
tain-tald the fect (at the upper right) in half. Repeet behind,
aud rotate the model by a quarict-turn clockvise

16, Fanished Seated Lady.

Seated Tady

21
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29, Narrau ench point with reverse [olds. There area rotal 54. Book-fold one layer from lef t right

of eight. 33, Folarged view. Valley-fold the long edge into e
30. Spread-sink tvv corers center.
31 Mounrain-fold the long edges behind. 3. Benk-told one layer, but bring the leg up w match the

32 Spread-sink the ing corners other tvo.
33 Turn the model over from side 1 side

Taranmia 101
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11 12 13

11, Fold e sane (lap up as fax as itwill g0, and ek it into
the wo triangular pockess illuscratcd.

12 In progress.

13, Like so. Turn the model over from side o sie.
ald the edges of the model in 10 the center finc, as in

Told the Hap at the bottom as far up s it will go.
Eularged view. Fold the two corners to the center line.
Fold the point {one leyer only) dowa in thirds; tuck the
rd undeineath the layers shown

Fold the brim down and open up e i
Tinished Cap.

ide of the cap.

step

1 Gap
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53, Frlarged view of claw. Double-sink the tip of the clav.
progress.

34 I

35. i

36 val

7. Wrap the righ half of the chse over (e top of the left
It

cd double sink. Turn tre wodel over
fold the left corner and reverse-fold the right

9 Scorpion

38. Mountain-fold the leading edge of the daw; repeat
underneath. Pull the point out of the interior of the clav;
Repeat steps 3338 on the other clav.

0. Shape the back with mountain folds as shown. Round
and crimp the fail

40, Pineds U tip of the il 1 make 4 stinger

41 Finished Scorpion.
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16, Brinng e 1wo lang poinis down t the lower right. In
he process, several folds will come widone.

17. Valley-folel one layer back to the left.

15, Squash-fuld symmeuically.

19, Valley-told.

20 Fuld v more lay
the rabbit car o the tr

over to the right, incorporating
rgular region of paper

50 Deer

21, Bring the long horizontal point at the lower right in
front of the vertical point in the center of the hottom. T
the model over.

99 Reverse-fold the remaining point down ro
o the model

23. Fold one layer back 1o the right, incorporating the
rabhit car as shown.

the borrom
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54, Valley-fold the leg upwards.
Valey-fold the top. Reverse-fold the bortom. Repeat

eling
56, Kuld the Jegs back down. Sving the Luss open
7. Faid the 10p half of Ui bass downvard.
38, Pleat the neck and head of the Luss. Reverse-fold the
et
39, Narrow the neck of the buss and the feer

40, Reverse-fold the tp of the lefi arm. Pleat it to make an
elbow.

L. Ealarged view M
lock the shouldicr and cl
the head

42, Reverse-fold the huir. Open the right arm out &y
from the body.

tain-fold the edge of the anm (o
i, Grimp the hand. Reverse-fold
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Cuarrer 2. Introductory Folds

As with most specialized activitics, origami has its own language of
words and symbols, cach with a specific meaning, The symbols are
pretty much standardized, at least for basic sequences. There is some
variation in symbols for the more complicated sequences. A Tist of
the symbols and terminology precedes the folding instructions.
They are introduced one or two at a time in this first section of folds.

When you make a single fold in a sheet of paper, there are two
directions you can fold it. LT the crease pokes up, it is called a moun-
tain fold. IF it pokes down, it is called a valley fold. One is just the
other turned upside down. Al origami consists of various combina-
tions of mountain and valley folds. Since this is so, you might wonder
why it is necessary to have all these other terms. Why can't you just
show where all the ercases go on the paper and identify them as
mountain and valley folds, and then show how they all go together?
Well, you can. The illustration at right shows how that might work
for the Swan. However, cven a simple fold like this has quite # few
ereases, and gerting them all to go together ar ance: is no mean feat.
The situation becomes hopeless with more complicated models—
there can be five or ten meters of creases in a bug you ean hold in
your hand.

10 an origami model, mountain and valley folds tend to com
groups of three or four creases. These groups are called con
flan folds, and they, along with mountain and valley folds, form the
building blocks of origami. As it turns out, probably ninety percent
of all models can be constructed from about ten or fiftcen combina-
tiou folds. In the other ten percent, there is usually only one small
part of the model that requires any speeial technique, and that part is
then manageable.*

A Tew of the folds in this book require paper that is white on one
side and colored on the other: T have used shading on those to
indicate the colored side of Lhe paper. The rest of the models can (in
tact, should) be folded from paper that is the samc color on both
sides; however, since commercial origami paper is two-toned, I have
indicated at the beginning of the fold which side of the paper should
bc up to give a predominantly colored modcl.

In origami, as in other skills, the way to learn is to do. The only
way to gain proficicncy in reverse folds, for example, s to make a lot
of reverse folds. Each of the most important combination folds is
introduced in the course of a madel in the pages that follow. The
combination folds and models get progressively harder, so that Ly
the time you get to the advanced folds in chapter 3, you will be
familiar with the basics. Work slowly and carefully, continuously
comparing your model with the drawings. As 1 said beforc, read the
et iLis more descriptive in the early modcls than in later ones. 1f a
term in one of the later modcls scems unclear, flip hack to its first
appearance and look ac how it was done. Origami builds on past
efforts, 50 be sure to master a mudcl fully before going on to the
next.

a-

“Nat always; most of the first quarter of the Cicada consists uf pie creasing, in preparation
for a complex of some 50 creases that a1l go tagether at once
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62

62, Gresse e angle bisectors

63, Crease the mountain fold dhat rurs Uronigh the angle
biscetor inte section. Turn the model over from side: o side
and rotare dockwise 90 degrees

1. Valley fold the roof down ac 135 degiees and wrap the
sides upwards.

6. View trom b4, Luck the vertical flaps under the edges
of the ool

66, View [rum 05. Valley-fold the top edge down on the
crease made in sicp 63.

67. Dietail of top edge of roof. Pleat the right on existing
ercascs. The paper will ot Tie I

68 Fold the lcht side down, pulling the small central re-
o out to e right

69. Fold the liule riangle vver 1o tie left. Then, cover it
up by Folding the left side upwards.

Cuckoo Clock

155
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Paper: Use a 1:1994 recrangle {e.g., an #% by 11 inch
sheed), white side up.

1. Told and unfold the paper in half vertically,

2 Fold and unfold one of the diagonals

3. Fold the top edge down 1 udk the intersection of the

revious o ereases.

P okl & sl portion (bout #) of the ap bock up (0
crate a white border on a colared background.

22

5. Mounti

fold the corners behind.
6. Valley-fold the new edges in fo lie alor
The valley folds extend up under
1o the tip of the point.

7. Form a mouniai
al e waist. This 15 callc

the center line.
apy” all the way

e

valley fold, parallel 1o each ofher
a pleat. Valley-fold tre botiom
ners upwards; the creases are perpendicular to the out-
side edges of the wodel.
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94 Pull out the hidden layer immediatcly under the flap
on the lcft.

95 Crease his blunt Hap from its corme: Lo the intersec-
Gion of te uld creases shown. When that s done, fold the fiap
over 1o the right and do the same thing on the right

96, Bring the corner of the blunt Hap up so that it lies
dirccdy above the cunter live. The lower portion of the valley
fold lies on existing creases, as docs e fold indicated by the
hidden lne. The wodel will nor lie fiat

7. The resul looks like tis, with b Tower corners pok-
ing up 0 the air. Petal-fold the 10p corner; howerer, crese
the valley-fold only as far as is necessary t0 make the petal
fold,

98 Pull the paper ont from under the peral fold to make it
symmerric.

24, Told the point back up to the op of the model.

30, Form a distorted Preliminary Told

31, Reverse-fold the edges in to lic slong the center line.

Deer

51
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9. Crease two more angle bisuctors. Repeat behind,

10. Duuble-rabbit-ear the point on existing creases. Repeat
behind.

11. Grease where shovn, Turn ie ruodel over.

12. Creuse where shown. Pull the laers ac the right us fu
our 25 they will come.

morel forward. Because of the odd number

15, el th
I have o divide them unevealy.

of layers, vou v

14 Like <o,
15. View from 1. Separate the middle layer from the
others.
16. Mountain-Fold the top cdges inside. Valley fold
viard the blunt triangle unider the avm. Turn the model over:
17. Squash-fold the arm.

Vielinist 123
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Paper: Use « square, white side up

1 Crease the diagouals with valley folds and the horizontal
Bisector with a mountain fold. Using these reases, britsg the
middle of the sides and the tp of the squzac together 10 mees
at the middle of the boor.

2. The result is shawn here; there are rwo Haps on the left
and two on the sight. This shape, ike the Preliminary Fold, is
% commen one in origami, It s called the Waterborb Buse.
{You can also gt it by nrning a Preliminary Fold inside-out.)
Fold ane point cuch from the left and the right up (0 the top
of the model. Repeat behind.

5. Enlarged view. Squash-lold the poiats symmer
Repeat hehind.

5. Petabfold all four of the points. As when ve made «
Dird Base, the petal fold will be misch casier if you pre-crease
first

5. Valley-fold all four points buck dows to the hase of the
model.

6. Mountain-fold the edges of the
as far as they will go. Repeat hehind.

Ly

sodel into the interior,

7. Allow the four poinis at the bowom of the model o
swing oucward. Tiny gussets will form where the heuy blick
aruwheads are pointng. Squash e flat. Repear behiod.

8. Mounwin-Told the triangular region up inside the
wiodel. Repeat behind.

9. Bouk-Told. Tha is, fold ane layer ove in fro
layer the other direction in hark.

10. Fald the lower cdges of te Kite shaped regions up-
wards on the valley folds. Tn the procss, the edges of the
iriangular point at the bt of the model will be dragged

ds. forming a mussct that will eed to be squashed.
Lhis maneuser i which ane valley fold requires i squash
fold to go with it—is called a swivel fold. (The tiny gussets
e i step 7 must also be formed in this exaple, bt they
are not part of & usual swive fold.) Repeat behird.

1L Mountain-fold the tizngles into the interior of the
model, as in step 8 Open out the bottom of the model and
spread the four legs.

12. Fisished Rocket

, and anc

10
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Grasshopper

1
|
ol
T
1Y |
b1
[
|
e
2

Puper: Use a square, whire side up.

1. Crease the paper into Uirds, both ways.

2. Monnrain-fold two comers,

3 Fuld & Waterbornh Base with the remaining square.

4 Binlarged view. Sink the wp third of the Waterbomb
Valley.fold the 1o rmineated corners of the shape 10

the left ifront and rear).
5. There are two corners in the widdls of the top edge of

the model, resulting from the sink. Reverse-fold the leff ror-

ner as far down as it will go

Simultancously, sink the right
comer down and pull the paper between the two rightward
Tayers af the model aut as far as it will go.

6. Like so. Reverse-fold the two Ieft corners in the inte-
vior of the model. Reverse-fold the lower right corner of the
wodel as well

a1
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12. Squash and pivot the major part of the wing,

13. Repeat Tor the righs wing. "Turn the model over from
side 1o side.

14. Crease the angle trisccrors. The corner of the augle is
the (jmaginary) comer of the imincated triangle.

15. Torm rwo more double rablit ¢ars. They wil not fine
up exactly with (he ones underneath.

16, Take the upper and lower left wings and pull chem in
apposite ditecrions. Allow the model to start to open up, but

dorrtlet the il come unfolded.

17. Reverse-fold the region shown and refold the morlel.

Repeat beliind.

Biplane

81
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Paper- Use o square, white side up.
1. Book-fold the paper in half vertically; erease and un-
ol
o

1 the paper in half harizontally.
Mountain-fold the upper lefl coriex hehind. Valley-fold
ihe’ upper right comer toward yos
4, Enlaaged view. Spread the layers in the middle apar,
and bring the two, corners together
5. In progress. The liule “eye” next t the draning mezns
that the next view will be drawn from this vantage point.
Aliernatively. you may think of it as a comanaad to rotate the
paper about an axis lying in the planc of the page. 1c will
appear quite often in the three-ditensianal folds, shich re-
quire diawings from several angles.
6. Hlaten the paper out so (bt twn flaps Fie on the right

and two on the lefi. This shape appears quite oftca i 01
yami, and 3 called dhe Preliminary Fold. Fold two raw edges
in to e along the center lin.

7. Fold the top, thick point down over the fiaps folded in
step b. Unfold all threc

8 Peral-fold rhe front Hap of the model. To do this, lift a
single Fayer of paper up along the horizontal crease while
holding down the rewsining points at che bottom of the
model. The edges of the paper get dragged in toward the
middlc

. Peral-fold in progress. The edges will eud o fall natu-
rally on the creases marle in step 6 (although the upper ones
must be converted from mountzin t© valley folds, a5 shown
here, Flatten the madel o
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rremendous boost in the 19505 and 60s from Lhe invention of a
systematic code of dots, dashes and arrows by the Japanese folder
Akira Yoshizawa, who is now regarded as the world greatest paper-
falder. This code was adopted by the western authors Harbin and
Randleu in the carly 1960s, and with minor alterations, has been
used in nearly all origami books since. It is possibly (he most impor-
tant contribution to the art yet (save paper, of course). It has allowed
the worldwide communication of folds and techniques in a language
common to all; it s so universal that folders routinely purchase
foreign origami hooks and work the folds from the diagrams alone.
With minor variations, the code has been the standard for the past
quarter-century, and it is the code used in this hook.

The 1960s st a Hurry of uctivity in the Western folding world;
they also saw the establishment of two origami societies. The Friends
of the Origami Center of America and the British Origami Society
supply books, paper, and tools, and publish newsletters containing
items of interest to folders. Both the Lriends and the BOS are in-
ternational origami organizatons with memberships that extend
avound the world.

I'he activity of the 19605 has inspired a generation of folders, and
the art has branched out in many new directions. The llat, two-
dimensional folds of yesterday Irave been joined by “modular” folds,
in which many identical folds are assembled into a single multi-
faceted shape.* There is a (perhaps reactionary) movement toward
folling the subjccts of modular folds—multipointed stars—from
single sheets. ‘Lhere is interest in three-dimensional folds amd folds
that combine several sithjecrs info a single fold—cven action ligures,
figures that move when tugged. The shape of the paper is no longer
restricted to the traditional square, but may be rectangular ur other-
wise polygonal, (There is, however, pencral agicement that shapes
with corner angles greater than 180 degrees, for example, stars, are
forbidden.) Many folds are made from dollar bills. Origami has
found its way into the scientific disciplines in devious ways—an engi
neer patented a new type of airfoil he discovered while folding a
aper airplane,** and the “reverse fold” has been shown to be useful
in simulating optical systcms.

The folds in this book cover a broad range of complexity and
difficulty, which are not necessarily the same thingz. My goal has been
10 provide introductory material for the novice as well as challenge
for the expert. Lhe beginner should work through the madels i
order, as each of the introductory folds intraduces onc or two key
procidures. Subsequent models build upon the results of previous
models, so if you skip a model in the introductory sections, it will
eventually catch up to you. The designs also get harder as you work
through the chapiers. | have included separate sections on three-
dimensional and action folds that are still more advanced

As you work through a fold, you should look at each step and read.
the accompanying iexi. 1 cannot emphasize this point enough. 1 men-
tioned earlier that many folders work from diagrams only; that tech-
nique will not work with this book. Particularly in the lulcr models,
the individual steps arc complex. Ofien, there are many layers in 2
single flap, and L can’t draw them all (due to limitations of pen width
and space). The text accompanying the: drawing will oficn provide

*Howeven, there.are those (myself incluced) who question the consistency of an crhic that
‘llows the use of multiple sheets of paper hut allows no cuts if you use only a single sheet.
The cues/no cuts cantroversy is primarily a Western issue, In Japan (where, afterall, theart
was ivensed) nese aze many artists who allens any cuts that don’t remove paper (e.g.,slits),
and Yoshizawa, recognired as the world's greatest living folder, has many models that are
made frorm two sheets of paper

*+R. Kline and K. Fogelman, 7he Uliimate Poper dirplanc, S

1. F1. Myes, “Optizami—a tool for optical systems design,” Applisd Gptics, vol. 8, m0.2,
P 200{15

wu & Schuster, 1986,

2 Inoduction
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Dragonfly

Paper: Use 1 132 rectangle, white side up. Reverse-fold the auter points down o re bottom of the

1 Mouatain-fuld Ui corners behind. wodel,
2. Valley-fold the corners down 1o the bottom. 6. Reverseoid the four lower corners into the interion of
2 Reverse fold the corners into the interior of the madel,  the model. Turu the model ovcr.

along the angle biscctors 7. Spread-sink the leht coner.

4. Unfold the Haps covering the model, 25 if undoing an
outside reverse fold.

54
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102

7. Repeat steps 51-36 on the right. Fold che fiap at the
bottom of the model upvards,

38, Narrow the legs. Reverse-fold the
outward

9. Told two paints from the top downward and rotate the
egs su they are at right angles (o the rest of the body.

maining set of legs

Larantula

41 Valley fold she thick point

42 Fold Uve thick corners n the inside of the model over
10 lock the result of step 41 into place. Muuntain fold the tip
of the head underncath.
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145

6. Ealarged view. Fold one lager up.

. Fold the layer buck dovn, incorporating the reveise
fold Repest sieps 6 and 7 on the upper Hap.

& Grease the angle biscctors and locate the point halfway
betvieen the lef tip and the right edic,

9. Fold die point down 10 the left. The valley fold runs
through the interscetion of the two angle bisectors creased in

Cuckoo Clock

step 8, and e tip s slightly © the Teft o the fntersection of
ercase and cdge.
10. Swivel-fold
T1. Fold the flap buck to he vight.
12. Narraw the Hap with a valley fold and a swivel fold.
19, Fold the puint in Iall
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36, Reverse fold the right arm.
57 Squash-fold and valley-fold the edges down. Repeat
behind,
38. Open the violin out flat.
39. Grimp the head and neck of the violin.
40. Shape the neck and body with mountain folds. Push in

126 Violinist

37

the sides, and curl the head aronnd hehind. Pivar rhe violin
anound o it lies under the chin of e violi
41. Sink the inside of the elbow zo the arm comes up t©
support the violin. Turn the model over.
42. Finished Violinist. Hold at che circles and pull. The
Violinist will play rhe vialin.
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70 Bt e two hualves of the roof wgether and pull out
the comers folded in sicp 66 £ that they point straizht down,

71. Rollthe twn corners tagether so that they lock the roof
tgether

52, View tram 71, This shows the clock face, the cuckoo,
the lever, and the paper conneeting them all (0 the body of
the clock. Pull dovn the bird at right angles to the trap door,
and mauniain-fold the lever in half (yon will have 10 make it 5
vabbit e a e upper end)

75, Pull the sudes of the clock face out at right angles to the
rest of rhe face

7. Assemble the clock, The sides of the body go under
the tace and the narros Aaps extending up from i, while the

154 Guckoo Clock

cormers of the fuce get weked inco the edge of the roof. Turm
the clock over.

75 Squash fold the long flap pokirg out from the back.

76. Tcul-fold the flap.

77 Plear the length of the long fiap to narrow i, but pull
ot e laers of paper at the upper end.

78. Mountzin-old the edges of the pendulum to round it.
Reverse-fold the bottom of the clock up inside. The pen-
dulum swings down. This completes locking the  clock
together.

79. Finished Guckoo Clock. Hold the lever where indi-
cated, and push up to make the cuckoo pop out.
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7. Reversefold four corners inside. 1L Fold the four corners at the botwomt of the mordel up 10
8 Book-fold one layer from right to lefc in front, and one  the top of the model.

layer from left to right behind 19. Mountain fold the central edges behind. The hottom
9. Turn the model inside-out. middle point comes up in the process. Repeat behind.

10, Like so. Flatten the madel out

46 Dimerrodon
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35

I

31 Squash-fold the remaining paper The valley fold is on 55, Valloy-fold the assernbly down on an existing crease.
an existing crease. Mountain-fold the dock face behin. 5. Swing the secton of puper conecing the Fce and
32, Open the cdges and fold down the remainder of the  back upward so that it is verrieal and centered on e buck. It
paper (another Elias strerch in progress) will be necessary o form the hurizantal valley fold shown.

Repeat step 52, folding rhe paper back up. The leftunost point pivars down.
Again, back down. Els stretch complete.

Cnckao Clock 119
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22, Unfold the top layer ouly of each hack leg. Narrow the
tail furrher. Narrow the antenna with another swivel fold.
Squash-fold cach font leg. Repeat behind.

3. Valloy-fold die back leg assembly as far upwards as
possitle. Petal-fold the front leg forwards. Repeal behind

24. Tuck e leading edge of each hind leg inside itsell
{this locks the le into an uptight position). Reverse-fold the

points at the botom of the model upwards. They
e e widdle legs. Valley-fold rhe front leg i half
23, Reverse-fold the bottom of the middle leg. Open its
top half upwards. Repeat behind.

44 Grasshopper

26, Narrow the middle leg with valley folds and spread-
sinks.

7. Nariow the underside of the body. Oursidereverse-
fold the head. Valley-fold the rear legs downvards

98 Crimp feet on the rear legs. Narrow the “knecs” of the
rear legs with mountain folds. Form front and middle legs
and fect with reverse folds. Reverse-fold the ancentac for
ward. Crimp the head, forming eyes.

20. Finished Grasshopper.
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0. Valley-fold the corner back dows. Repeat steps 12-
on he right
. Like so. Tum the model over from side (© side.

2 Baok fold one layer

23, Swivel-fold.

24, Valley-fold the long, skinny cdge. Mountain-fold tre
tiny region just above the wings info the interior of the
model,

25. Book fold one layer back o the vight. Repeat stops
22-25 on the left.

26, Form two rabbit ears

36 Dragonfly

27. Fold the tiny flaps a the shoulders into the interior of
the model. Plear the head. Crimp the abdomen just belov: the
wings. Sink the tips of all four wi

98, Fnlarged view of head. Pull ant a single layer of paper
front the buttom of each side of the head, as far as it will

29 Monntain-fold the tip of the head and the comers of
e neck.

0. Reversefald the corners of he eyes.

81, Finished Dragonfly
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Songbird

6 5

Paper: Use an isosceles right riangle, colored side up. 5. Valley-fold the blunt point over (o the right
1. Told the triangle in half vertically. Uofold. 6. Reverse-fold he indicated edge into the interior of tie
2. Fold the bartom point of the wriangle up (o touch the top model along an angle biseuor

edge. 7. Unwrap the indicated layer of paper. You will have o let
8- Mountain-fold the right half over bebind the Ikt half. e mudel come partially unfolded to da rhis. The layer gels
4. Valley-fold one layer down over the raw ulge of the  turned inside-out, and in this respect resernbles i onisice

gper T the model ver and e i he rietation of  reverse fuld

gure 5.
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8 Fold the left point aver ta the right

9 Turn the model over from side (o side

10. Fold the 1op layer over to the righ.

11 Fold the bottom edge upward.

12. Jold one laer over to the right (the layer extends up
inder the "hood" at the top of the madel]

128 Bassist

13, Fold the entire model in half

13 Enlarged view. Crease the angle bisectars,

15. Donble-ranbir-ear both sides.

16. Pull ouc as much as possible from the right of e body
and wick the excess under the triangle at the far right. Repeat
behind.
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1L Valley-fold the top of the Rap dawnwad and reverse- 14, Pull out the wrapped layess of paper.

fold its right side. 15, Told the top layer all the way over to the lefl. The
12, Enfurged view Fold (e uiangular Hap over o the  upper corner will apen out and move down.
right. 16. Valley-told onc layer.
13, Valley-fold the right edge down to lie along the vertical 17, Buvk-fold the point from the left over to the right
crease. Turn the paper over Trom side to side

Pianist 185
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23

18. Book-fold one layer as far as possible 24. Reverse-fold the hidden corner.
19. Valley-fold. 25 Bring one layer aver to the right and swing the arms
20. Book-fold one layer. (the long, skinny points) vutward.

21 ook-fold both layers together as one. 26. Valley-fold the arms and mountain-fold the edges of
99 Crease the angle bisectors. Repeat behind. the body in to lie along the cente: line.

23. Double-rabbit-ear. Repeat behind.

136 Piunist
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Paper: Use u square, white side up.

1. Valley-fold the paper into fflls venieally.

2. Valley-fold the paper inro fifths horizoutally

5 Fold the top and sides into the renrer; make rabbit cars
of the comers,

4. Fold the left edge over.

5. Lift up all the lavers of the boitom edge of the model at
sight angles to the rest of the paper (so it it pokes up out of
the page). Form the diagonal valley fold with the upper
layers,

. Gnco step 5 and anen the paper out

7. Perform the same sequence a5 siep 5 on the upper edge

of the paper

DT

8 Crease and unfold.
9. Greasc the model in half and unfold,
10 Return the model to the configuration of siefs 4
11 Repeat steps 5 10 on the right,

12, Brinyg the centers of the sides in so that the top and
hatiom edges lift up (all this is donc on the cieases made in
stops 4-11). Make sure that the triangular fiaps at the op go
outside. of everything clse.

1. Fnlarged -view. Rotzte the bos-like shupe on the left
inside the right Ll

14 Tuck the triangular fiaps into the pockets shown
Twcezers help a this point

inished Cube,
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cssential information for the completion of trat step. So, L repeat:
look at a step, read the text, and then look ahead at the next step to
see what the result should look like; then fold the paper in the
indicatcd manner. 1Uis important o make the creases as precise as
possible. Corner folds should run all the way 1o a point. Angle bisec-
tors should precisely biscet the angle. With care and perscverance
you should procuce some beautiful sculptures and, 1 hope, derive
the pleasure and satisfaction that [ derive from this fascinating art.

Tools and Materials

In theory, at least, the only tools you need for origami are your
hands, and the only material, a sheet of paper. In practice, there are
a few more tools that may simplify matters. ot cutting paper,  pair
of scissors or an Xeacto knife would be useful (I prefer the latter);
also, you will need a ruler or straightedge and a cutting board if you
are using a knife. In complex folds, a pair of needle-nosed tweczers
will come in handy. In some of the complicated insects, they are a
must. Many folders use a “folding bone” to burnish creases, but any
hard. smooth object—a spoon, a wouden ruler or your thurbrail—
will work just as well.

Many types of paper are suitable for origami. Traditional origami
paper is precut to squares, brightly colored on ane side (an cssential
feature: for folds that exploir the bwo different colors), and s avail
able from many craft sources. On the other hand, it is somewhat
expensive, the texture and foldability varies with the manufacturer,
somctimes it is not cut very exactly, and it is unavailable in the more
esoteric shapes such as triangles or oddly proportioned rectangles.
For those models, you will have fo cut your own paper, 5o you night
as well buy whats cheap, For general practice and experimentation,
vou can buy a ream (500 sheets) of regular bond paper for a few
dollars; it will kst you forever. Other possibilitics incude wrapping
paper (especially the foil-backed kind) and art papers. You should
keep an eye out for unusual patterns or textures in puper. Some craft
stores sell u fuzey, light cardboard that makes wanderfil soft ani-
mals.

As a fold becomes more complex, the tensile properties of the
paper assume greater importance. For example, the first fold in Lhis
book, the While-faced Mouse, could be folded out of almost any-
thing—tissue, newspaper, sheet metal, you name it. A more compli-
cated fold (such as the Deer) requires a thin, crisp paper Lo best
results. | he Cicada is just about impossible to fold from a thick or
weak paper. The considerations when choosing  paper are thick-
ness, strength, ability to hold u crease, crispucss (how well flat sur-
faces support themselves) and forgiveness (how much a crease dam
ages the paper) These qualities, however, cover conflicting
objectives. A crisp paper gives dean lines 0 2 model but does not
lend itself to subtle shaping and gentle curves. ‘Thick paper takes
creases beter than thin paper, but complicated models, which have
many Layers of paper in them, will burst at the seams il made rom
thick paper. Foil-backed paper (wrapping paper) has become very
popular for complex folds. It holds creases extremely well, it has
moderate tensile: strength, and it can be readily shaped. Unfor-
tunaely, it has abominable forgiveness—the slightest wrinkle leaves
4 permanent mark an the surface, and the: paper weakens drastically
alter it has been creased a few times. The shiny, metallic surlace is
not particularly appealing in many folds, but that problem can be
circumvented by folding the metallic side toward (he inside of o
madel. Nevertheless, every model in this ook can be folded from
foil paper, so you might want to invest in some. It is often sold in
scationery stores with wrapping paper. Many art stores also carry it in
large single sheets, and you can usually get the thinnest paper there.

Introduction 3
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95 Fold the point back down, incorporating the reverse
fuld nrade on the creases formed in stcp 22.

26, Reverse-fold the edge bick (o the lef

97. Fold two layers over to the right.

28, Reverse-fold the edge in to the center,

84, Fold one layer over to the lefl, and pull ot the extra
layers of paper

30, Form a rabbit ear over the Jayers shown.

31. Spread-siuk the corner, narrowing the point of the
rabbit car

32. Fold oe layer aver to the left,

33, Repeat steps 21-32 on the right side.

84 Valley-fold the edges in 1o the center, Sink the tp
down into the interior

35. Told one layer over 1 the right.

36, Valley-Told an edge in to the cenver linc.

Cicada 107
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Gerbil

Paper: Use an equilatenal triangle, colored side up.

1. Fold cach corner e midpoiut of the opposite side.
Grease and unfold. Leave the top point folded down.

2. Fold cach of the sides jn f@ the center line. Mountain-
fold the model in helf and rotate 90 degrees counterclock-

3. Enlarged view. Valleyfold the lowes right corner up,
both in front and in back.

4. Reverse-fold the upper lefi point down into the model,
Valley-fold one Layer down so tht its edyge lies wloug the base
of the modlel. Repeat behind.

5 Refease the single hayer of paper tovering the op of the
wiodel, us if you werc unfolding an outside reverse fold. Un-
fold the two original corners of the triangle hat are af the
vight of the model

6. Reverse-fold the top point (the tail) downward. Rabbit-
ear the indicated flaps. both Gront and rear.

7. Reverse-fold the cdges of the head (right) and il (left)
dovnward. Repeat behind.
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20 Baok fold one layer over 0 the left. 25. Like so. Turn e model over from side  side.
20 Sink U long edge. 26, Sink one. point up into the model as far 25 it will go.
9. Spread-sink the left corner, 27 Reverse-fuld the st and third points on each side.
3. Book-fold one layer from lefi ta right 28, View from 27, showing which poinis arc reversed.

24, Repeat sicps 20-23 on the lef.

Taantla
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Seated Lady

20

Paper: Use a 1:L5 rectangle, white side 1)

T+ Bieescach ofthe four commers with vy ok, Crse
and unfold

2. Form each of the creases shown by folding the long
edges 1o the dizgonal creases madc in stcp 1. IUis not cees-
sary to resolve the creases (that s, to continue each creasc all
the way to an cdge).

5. Told the lefi-hand comers in so that the top and bottom:
edges lie along the diagonal creases on the left side af the
model,

1. Do the same on the right side of the model

5. Fold the Ieft third of the model over o the right. This

can be accomplished by folding the lefi edge over so that it
tonches the intersection of the fwo edges on the right
fold the right balf of the wodel Lelind.
fold the rear fiap back 1o the right o that it
lines up wich the upper layer.
5. Enlarged view (and rotated a quarter-turm, Pull the
 paper as for ot as they will go.
ide the model and pull the original coiries of
the rectangle as far out as they will come. A mountain fold
will tend 1 form o the creases made in step 2. Help them
along, and ftatten the model out, letting new creases appear
where they natrally fall
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Viking Ship

Faper: Usc a 1:4.667 rectangle, calored side up. 3. Add horizontal creases
1. Grease the paper into thirds alony the long dimension. 4 Add more horizontal creases.
2. Fold 4% squares with diagonals and verticals
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Pegasus

Paper: Use a 1:2 rectangle of thin paper, white side up 5. Mountain-fold the paper in half

1. Fold » Waterhomb Base on each half of the recamele. 6. Reverse-fold (he corners over 1o the left side.

2. Squash-fold one point symimetsically, 7. Fnlarged view: Valley-fold the top corer down. Crease
5. Petal-fold. heavily, and unfold. Reverse-fold the four side corners in.

4. Fold (he puint in half. Repeat on the other three points.

53
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Reverse-fold he sides.
8. Rahbit-ear the body. Swing the left side behind.
20, Swing the arms back up and pull ou the layers of
paper trapped at the right.

0. Pull the excess paper out of the back and tuck it be-
hind the triangles at the botom lefi cormer. Repeat behind
Reverse-lold the edges on the right side of the body.

31, Swing ane layer upwards and squash-fold.

32 Swiu, the Lody down and elease the layers trapped

under the hood at the botcom of the model.
5. Fold the hody in half

34, pull the cxtra paper out of tie body. Valley-fold the

small triangles down.

Pianist

147





index-134_1.jpg
Bassist

Paper: Use 2 1:1.907 rectangic, colored sidc up. 4. Fold the left side over to the right.
1. Mountain-fold the lower corners underneath and fold 5. Pull out the trapped layers of paper
the resulting point upward. Turn the moddl over frorside (o f. Swing one layer from rhe right aver ro the loft and
sie. squash down the 10p of the model
2. Rabbil-car the remaining paper 7. Valley-fold an edge upward.

121
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Pianist

w

Papr: Use @ 1:8.874 rectangle of thin paper or Leave the last mountain fold in placc and turs the paper
backed paper, colored side up. Itis also possible o srarr withz  ove.

Li4 rectangle and cut off the excess afier step & . Crease the small triangle through hath layers of paper
1. Divide the paper into fousths with horizonzal creascs. — wich angle bisectors
2 Crease 9% squares, starting frow the left, using diago- 4. Enlarged view. Bisect the angle again

nal valley folds. Delineate them with vertical mountain fulds,

133
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27. Enlarged view. Valley-fold one layer upward. the tiny comer under the ear, Shape the front leg with two

25 Ourside-reverse-fold the trunk (the point on the right).  mounrain folds, and reverse-fold the fip of the trink.
9. Fold the long point at the lefi downward, simul- 81. Rotate: the trunk and body downvard, and repeat steps
tancously forming a mountain fold on an existing crease.  19=20 n the upper side of the model

The lealing edge of the result should b Lverl 32, Turn the model over

30. Bluni the top corner with a closed sink. Reverse-fold

72 Elephant
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22 23

26

28

29

22, Enlarged view from 21. Mountuin-fold the square in
halt, folding all layers as one. Unfold.

95, Form a Preliminary Fold

24, Petal-fold.

95, Mountain-fold the bottom of rhe “Bird Rase to the
rear. Petal-fold the two “Jegs” of the Bird Base.

26. Spread the layers of the pesal fold,

24

27

30

27. Fold the single point inside the other layers downseard.
There should sow b two points wrapped around, ouc poiat-
ing down, and onc point behind, pointing up.

8. Fold the leg in half again

29, Flatten out the fol.

50, Like so.

Paitol

7
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Scorpion

Paper: Use a square of thin paper white side up.
1 Crease the paper in half vertically, then fold it in half
horizontally.
2. Reverse-fold the lefr corner down along the angle bisee-
tor. Plear the right side, dividing the right angle into scver
equal perts.

3. Mountain-fold through all layers. The crease is at right
“aigles o the vight edge of the model. Open the paper ot

I'ne paper s sll white side up Fold the
cdgesinalll voind. The valley folds lie on the creases

made in stcp 3.

91
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Duck

Paper: Use a square, white side up.

1. As in the previous model, fold aud wnfold the paper in
half along the diagonal.

2. Valley-fold the two edges in o lie along the cormer-to-
comner crease formed in siep 1 (also, as i the previous
model)

3. Moungin-fold the asow point behind so that the tip
wuches the blunt point on the reverse side. A mountain fold
is aliays indicated by a dot and dash line (in some texts, tvo
dots aad & dush). Th direction of folding (away from you) is
indicated by a onesided hollow-headed arrow. Tum the
model over.

4. In this cxample, we are lucky that when we wm the
model aver, the results of the mountain fold are shown. In
later flds with wultiple layers, trat luxury vill not be af-
forded us, Vallcy-fold and unfold the narrow corner at the
right of the model over to the edge at the left. Make the
crease sharp.

5. Valley-fold the rip af the narrow poinr at the right back
10 the crease just nrade.

6. Valley-fold about ¥ of the tip back to the right.

7. Valley-fold the paper back on the crease made in step 4.

s mekes a head and beak.
8. Mountain-fold the modiel in halF (thar is, fold the top

5

half bihin). By now, you should recognize the symhols for 2
mounzin or valley fold, so if you see the verbal iustructions
“fold . . * {unadorned by the qualifiers “mountain-” or “val-
Tey-"), it should be apparent from context or the drawing, or
both, sehich is required

9 Fularged view. Hold the model at the positions indi-
cated by the heavy circles—one in each hand. Then pivot Ui
head and neck assembly up 10 an angle of about 45 degrees.
Keeping the head and body in the new orientation, fatren
the model out. Form new creases where necessaty.

10. Repeat the procedure in step 9, this time Holding the
ucck and pivoting the head hefore Aattening the model
Wher yom finish, the bottor of tre head should be parallcl
the top elge of the back. These two steps are acually a
method of forming reverse folds, which are combination
falds yon will encounter in the next model.

1L, Valley-fold_one layer fram the hortom upwards. Its
edge should coincide witl the top of the back. Repeat behind,
symmetsically. The short arrow with a slash acros it is the
repeat arrow, used when a fold or sequence is to be repeated
someswhere else on (e model. The number of slashes across
the til is equal  the number of rimes a procedure is to be
repeated.

12 Finished Duck.
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28, Collapse the long strip along the falds shown. 35. Bring the top of the backwards-L-shape downward
29. Like so. Flauen out and rcpeat on the 1ight. and pivor it 90 degrees clackwise. Repeat on the right.
30. Valley fold two flaps on the lefi and reverse-fold thiee 34 Bring the cdges shown together in front and back
odges on the right. Repeal on e other side of the model. They vill be poking directly out of the paper.
31. Pull out the lavers tha lic between Uie reverse folds of 35, Form a Preliminary Fold with the central region
step 80, Repeat on the xight There are three cdges cmanating from the junction on both
42. Valley-fold the flaps as shown. Repeat behind. the right and lett sides. Spread those edges apart.

stellated Cuboeta 61
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13

5. lorm a Preliminary Fold with the rcleascd Jayers of
paper on the front side only:

6. Reverse-fold four corners into die model.

7. Spread-sink symmetrically,

8. Stretch the point at the bottom and fatren out the
paper,

9. Crease the angle biscctor (the valley fald) and crease the
mountain fold connecting the two poiuis shown.

10. Grimp the upper leyer of paper Itwill be
sink the lefi sice and pivor the long point clock

11, Sink e corner shovn along 4 horizontal line, Valley-
fold the long point upwards.

12. Rook-faid one layer fram right to left.

18. Repeat steps 7-12 un the right

Elephant 69
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13, Pull the upper lefl point over so that its top cdge is
exactly horizontal. The far lef point will not lie flat

14, Add the valiey fold shown, and bring the point bick (o
the lett. Now, flacen cveryibing out

I5. Like so. Repeat on the right side, and bebind

16, Crimp the lower Lt puint upwards o that it incs up
with (he other two poins.

17. Sving one layer from et 1o right. Repeat beki

18. Ciip the head (the lefi poing) downwards, siuking
the 10p of it as you do. Mouncuin fold the edges of the sal
where it joins the hady. Reverse-fold all four lugs duwavard.

19. Siuk tse tp of the sail (ideally, this should be a closed
sink, hut 2 normal sink will do). Revers-fald the frant of the
head 1 form a mouth. Crimp the legs and tall. Repeat
behind.

20. Finished Dimetrodon.

DNimerradon
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43, Closed-sink the corners of the abdumen. Reveise fold
he corners of Lhe head. Turn the model over.

44, Deail of head. Valley-fold the sides of the head in as
far as possible.

5. Open out th edges of the head.

6. Valley-fold.

47 Crimp the point where the head and abdomen join;
ill

the abdor

T T
49. Finished Tarantula.

il puff vut. Spread the legs. Rabbit-car the

Taranwla 103
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36, View from 35. Of the aforementioned three edges, two
point toward the top of the page, two toward the bottom and
o straighr o
sunk on Gxisli

There are four edges shown on the left 1o be.
creases. There wie six more in hidden layers
and ten on the right side, making.

@ total of twenty such sinks,

37. Sink the remaining two edges. This step must be per.
formed at the same time as step 58, which is done on the
underside of the fold. Again, the sinks are on existing creases
and should be repeated on the right. Turn the model over.

38 Dring the tips of the central points together and
spread the central layers apart. This will enable step 37 t be
completed.

62 Stelluted Cubocts

39 Lift the coumers of the square flaps upwards

40. View from 30, Make surc that the sides of the point at
the bottom are pushed fogether; then tuck the center section
over and Jift up the outer coraers.

41. Told the triangular faps downward.

42. View from 41, showing the locking fold. Mountain-
fold this comer into the interior to lock the end together.

45. Bring the edges of the long points at top and botiom
together. Mountain-Told the inside edges underneath to lock
it Repeat steps 39—43 on the right.
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Mountain-fold the tip of Use riangle anderoeath so
that the same amowmt of piano shows at the the p us &t the
boutom, Fold tre cutire flap down.
6. Mountain-fold the left corner inside the model. Re-
peat wiih the Jayer helow it Rabbit-ear the point on the
7. Fold the music stand up. Spread-sink the comner at the
bottomn.

Pianist

68. The result, showing the pianist
69. Enlarged view of the pianists fect. Crimp and swivel
the for
70. Double rabbit ear the legs of the bench, Reverse fold
thetip of the foor, Repeat behind.
Valley-fold the bench leg. Mountain-fold the bottom of

the foo. Répeat behind.
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ik another corner. Book-fald one layer

layers o the left in front, and four to the

R a s 0N e

LL The vesult looks ike this in front.

12, View from 11. Unfold dhe paper, leaving the corners
folded at one end and the Warerbomb Bast at the othe:

13. Add for reverse) the creases shown, as necessary.

14, Told 2 Preliminary Fold with the central region.

Gicada

105
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134

5. Bisect the new angles with monntain folds, again
Uhrough both layers of paper
6. Put 2 valley fold through the incerscecon shovn.
7. Crease half of  square wih the valley (s shom, The
vight cuds of the Folds corma 6.
8. Bisecr the angles made by the creases of step 7 and the.
edyes The two creases should et in dhe middle of the eud

Pianist

of the paper,if you have made all the preceding creases pre
cise. TT you started with a longer rectangle, now s the time o
Gul off amy excess thar exrends heyond the intersection of
these o creases. Unfold the 1ight side.

9. The mountin fold lies on an existing crease. Fold it
down 1o lie alang the bottom edge of the paper

10, Rabbit-car the fiap on the righ.
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7. Rabbit-ear the long, skinny point.
38. Fold one layer back over to the lefi
30, Mountain-fold one layer underneath. Repeal steps
4 on the right

10, Valley-fold the edges inside. Turn the madel over from
side 10 side.

11. Squash-fold the large triangle.

42, Petal-fold the tip.

108 Cicada

43, Lift the petal fold back up.

1. Fold oue layer over Lo the left

45. Repeat steps 4144 on the right

46. Sink the triangular point down inro the model.

47. Grasp the two points at the top and the second lyer
dawn at the bottom, and stretch the model. The first layer at
the botiom foms 2 four-sided pyra

48, sink the sides of the pyramid and Hautcn things out
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19, Enlarged view. Rahbit-car the oars. Repeat behind.

20. Outside-reverse fold Ure tips of the oars. On the two
eud oars, wrap all layers from the inside to the outside. Ke-
peat behind.

21. Crimp upwards the long scetions of the paper.

22. Elizsestretch the Ief side of the model, This procedure
i llustrated in steps 2326, Pullall of the layers of paper out

120 Viking Ship

of Ui crimp where the neck joins the oars. Repeat bath he
hind and on the rear (the right) of the boat

23. Spread the fan apart and fold over one square’ width
of paper

24 Sink the indicated edge and Ratten out the paper.

25. Elias strcich completed. Repeat on the ather siie, and
at the rear of the hoat
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33, Crimp the head forvard. 40. Crimp the hady of the man to the right. Both crcascs
30, Squash-fold che arms. already

37. Valley-foid the indlicated edge upward Repeat behind. 41. Sink the long edge inside the model,

38. Closed sink the riangular region. Repeat behind. 42 Sink the triangula region.

39, Swivcl-fold the leg upwards.

138 Pianist
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Paper: Use a square. white side up.

1. Crease one diagonal with a valley fold. Valley-fold the
paper in half along the orher.

2. Vallcy-fold one corner down; mouniain fold the other
behind.

3. Spread the inner boltvi panis apa, and bring the
sides together.

4. This is another way of forming the Waterbomb Basc,
Squash-fold one corner.

5. Petal-fold the corner.

6. Fold the flap back dows.
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Fold ane comer down as far as it wil
Reverse-fuld the contier dowa i lie an the center line.
wlarged view, Petal-fold dhe top layer

it the hidden layer of paper ar the top. Rev
edgeat e bottou Lo T along e Crease o

15,
fold e Ton
right side.

he

70 Elephant

19, Weap the layer at the wp around. Reverse-fold the
cdge at the right over 10 the lefi. Closed-sink the left corner
of he el T is very impurtant thi this be « closed sink
diatis, that the corner be inverted without coming unfolded.
“This locks the model together.

20, Reverse-fold the 1cf edge in to the center. Repeat stcps
15-20 on the right side.
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17

18

10. Unfold steps 5 and 9.

11, Reverse-fold the bottom corner of the model an the
exising crase. As wid sicp 4, crn he cre Ut on the
upper layer of paper into a manntain fold; then push the
i of T Loyt I . raslel, v ¢ e
12. Like this, Flatten the model out
13. Reverse-fold the upper lefi-hand comer into the intc-
of the model in the ssme way. There are four layers along.
the rop of the moriel; the point gets pushed betveen tie first
and second Leyer: Note thal i you were working from the
dravings alone, you couldn’ tell whether you should use a
veverse fold or a mounfain fold. That% why you should always
read the text

14. Reverse fold in progress. We're only duing tns (o one
O e two corners.

10 Fish

15. Tuck the other corner into the pocket formed by the
reverse fold. This locks the wholc front of the fish togethcr,

16. Reverse-[old both Tayers of the il upuards as one, 3o
ey arc perpendiculir to the body. Reverse folds are much
casicr i the creases are already in place (as they were in steps
4-Band =M, so even though 1 don'Ushiow tie pre-creasi
a a scparate siep (from now on, | won't, you should first
valley- znd menntain fold where the drawings show the re-
verse fold should go. Then, push the spine of e reverse fold
upvards and allow it to turn inside out. The reverse fold
should then fall casily into place

1. Valley-fold the fizp on the side of the body out to make
a fin. Repeat symmetrically on the hack sire. 1ndo ame layer
of e reverst: fold (o splil e tail.

18, Finished
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Paper: Use a 12 rectangle, colored side up.

1. Fold the paper in balf U loug way, crease and unfold

2 Monntain-told the paper in half the ocher sy

3. Fold the upper left edge down 1o lie along the center
line; erease and unfold.

4. Fold a single layer from the left over o the right on the
cxisting vertical crease; in the process, the carner gets
stretched out. Squash it down, symmetrically. This s called a
stuash (ol

5. Squash fold in progress,

6. Squash Told completed. Turn the paper over from side
10 side.

7. Squashi-fold the remaining layer in exactly the sime way:

8. Valley-fold onc layer from left to right in fromt. This is
called a book fold, because the action Tesembles turning
pages of a buok. Also, fold one layer from right to left in back,
to keep the same number of layers on both sides.

9. Fold the left and right edges {ane layer only) in o the
center linc.

10. Fold the ap at the botom of the model up to touch
e riaw edges in the middle of the model; unfold
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Paper: Use a square, white side up.
1. Valley-fold the squarc in half along the diaganal,
2 Buing the left edge aver (o lie along the diggonal. Re
behind
Fald the top layer upwards.
i step 1
4. Told the blunt triangle upwards so that its ip lies along
the center line, and the crease runs from coner Lo corner.
5. Fold the tip of the blunt iiangle down to the crease just
made, and unfold.
G. Fold the tip of the blunt triangle back down, so that the
crease made in siep 5 and the edge made in step 4 linc up.

pe:

. undo the fold made.

7. Valley-fold the model in Tl

8. Lnlarged view. Livot the small uiangle prot uding from
the right side downward ahou thirty degrees (the exactangle
ism't critical). This is done he same vay we mace the head
and neck of the Duck; pivar it dovn, and flaiien the model
out, forming ew creases a5 neressary.

. Valley-fold the bottom clge (vie layer only) up to lie
ong the hack. Repeat hehind, symmetrically
15. Fold dic skitny point (saon i be the head and neck)
aver 1o touch the tail; erease, andl unfold.

11 Forma valley Told that conmects points A and B, Grease
and unfold.

I
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46

T
Al

45, Told the right dp back o th lefl. Siunltancously,
make the long valley fold

46, form an asymmetric rabbit ear

47, Derail of euckoo. Crimp the head dowiwaad

8. Crimp the beak, Reverse-fold the layers of the belly
inward,

40, Like so. Turn the movel aver.

50, Detail of cock face. Valley-lold the front and back
layers. The tip s opencd out and wrapped arousd. This is
sather diffieult o pe form

51, The wrap is almost completed. Flatien the paper out
and repeat on the npper layer.

. Sink e long edyes.

Mountain-fold the right corner of the clock fue be-
Vind_Sink the lefi corner: Pull the hidden layer out from the
right

54. Mounuain-fold the top and bouom cdges Leliind.
Clgse up the flap pulled out in step 53. Repear on the lowe
portion of the clock face.

3. Monntain-told the corners.

56. Valley-lold on an existing crease. bt keep the clock
face in the same orientation. Squash-fold the big hand

Cinckon Clack

151
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7. Repeat sicps 4-6 on the other three faps

& Fularged view. This is another common shape, called
Uie Frog Bas.. Fuld vre fap dloug a live parallel o the edge,
50 thar the leii corner touches the ccnter line.

6. Fold the thick top point dawn 1o rouch the corner.

10, Unda the point, and fold it ehiud on U sane ciease
Unfold everything 1o siep 8.

11. ik, or invert, e wp point. This is done by spreading
ers of the model apart and fattening out the region to

by making a series of

the
be sunk. You can facilitate the sin

mountain folds all the way around the region fo he sunk (the
mounuin folds should be made where the cresses of sieps @
and 10 are).

12, This shows the sink in progress. Push the center of the
sink fold down into_the inside of the model and dlose the
model back up again The top edges of the sink will be
pleated,

13 Finished sink. Reverse-fold the cenrral pair of pleas to
the outside of the model.

King Tut

2%
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14

5. Enlarged view. Pivot the tail upwards. 1t will be neces-
sary ta sink the indicated comer inta the interior of the
miodel. The jagged line indicatcs that s is a broken-out
vicw, a5 i you had ripped a hole in the paper o see the kyers
underneath.

9. This iva view of the edges of the botiom of the model. as
seen Irom the vantage point of the “eye” symbol in the pre-
vious figare.

10. Crimp the hind legs forward. Rabbit-ear the frunt legs.
Squash the ear. Kepeat all three on the other side.

IL. Reverse-fold the tail npuards {stcp 12 shows how far).
Sink the middle of the back. Crim the feet forvard. Oul-

15

side-reverse-fold the front legs o ke paws, and fold their
tifs back insidde themselves (o blunt them. Sink the coriers of
U wars to round them, and crimp the nose downwards.

12. Enlarged view: Narrow the tail with the Tong valley fold.
Shown. Tuck the excess paper inside the model on the mouni-
tin fold shown. Crimp the nose, using two 1everse olds.

13. Spread the layers of the ears (rcpeat behind). Blunt the
sose with a small reverse fold.

4. Ousside-reverse-fold the tail and spread the layers of
the tip of the il

15. Finished Gerbil.

Gubil

3
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White-faced Mouse

Paper: Use a square, while side up.

1. Valley-fold the paper in half along the diagonal and
unfold. A valley fold s always shown by a dashed line indicar-
ing the location of the crease and a solid headed arrow (it
indicates. the mation of the paper. 1 the arrow recarns (as
does this one), it means Lo unfold the paper afier yan have
made the crease. 1 his unfolding is most ofcen done o pro-
vide a reference Jine for Rutire use.

2 Valley-fold both the bottor edge i the right ed
the paper to lie along the diagonal crease made in sicp 1.
tew creases bisect the angle formed by the edges af the paper
and the diagonal crease, As it turns out, fulding an angle
hisector will be a rather common fold.

3. Turn the model over from side Lo side.

4. Valley-fold the upper right coner down wwards Uie
lower left. The crecse runs exactly from corner fo corner.

5. Turn the model over again

6. Valley-fold the cdges along the short side down t lic
upon the center Tine.

7. AL this point. we will begin to ilentify features on the
paper with fearures of the subject. The upper Icft comer is
the nase. The two loose iaps in the middle of the hack are the
cars, and the long, skinny point al the bouon is dhe tail
Valley-told the tip of the nase down, and the to cars up-
wards. Turn the model over

&. Valley-fold the model in half on an existing crease. The
erease falls on 2 naniral symmerry line of the madel. This
Tappens wore often tran o

U. Valley-fold the tzil aver to onc side.

10 Fnlarged view (indicated by the hollow expanding ar-
row). Finished White-faced Mousc.
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97, Enkirged view of the underside of he upper sing. 31, Tuek the loose laer shown inta the body. Told the top
Valley fold the Jayer shown forward wing over in front and the bottom wing over bebiud

25, Valley-fold the tp of te wing in. Valley fold the lead- 32, Derail of tail. Sink the rip of the vertical stabilizer.
ing edge of the wing hack. 53 Put a light cximp i the ez of the stabilizer and pull

26, Double-rabliten (e fip of the wing. out the layers in front as far as they will go.

30, This view shows both upper and lower wings. Form the
long, tarrow rabbit e to narrow the body:

Biplane 83
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41, Lack the other edge of the long poinis similarly. Re-
peat on the right,

45. Pull out the excess paper on the underside of the flaps
at the extreme left. Repeat on the right

46. I'old the corners inside.

47, View from 45. Tuck both of the flaps 1 the haria
one of the pockets next w them. Repeat bebind. Bii
right and left halves of the model together.

45. View from 47. Fold cuch pair of flaps as one, over and
over and down into the inside of the model. Push the model
into a symmetric shape, There are fourteen poiats total, six
fourssicied points and cight threc-sided pomnts.

49. Finished Stellared Cubocra

Seellated Cubocra 63
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etween the tusks. Reverse-fold the én and open out the back.
mt legs. Partially sink the rear

und the ody.

d start W open out
model aver.

Llephant 73





